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SEQUENCE LISTING 

<110> DattwylW, Raymond J. 
SeinostX Gerald 
Dykhuizefe, Danial 
Luft, BenMamin J. 
Maria J.c\ Gomes-Solecki 



<130> 2631.1002-00r 

<150> US 60/140,042 
<151> 1999-06-18 

<160> 84 

<170> FastSEQ for Windo* 

<210> 1 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 1 fa ,. 
aaagaataca ttaagtgcga tatt 

<210> 2 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

caatccactt aatttttgtg ttattag 

<210> 3 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 3 . . ^ 

ttgttagcag gagcttatgc aatatc 

<210> 4 
<211> 22 
<212> DNA 

V<213> Artificial Sequence 



Version 4.0 
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<220> 

<223> Primer 



<400> 4 
gggcttgtaa 



22 



gctCttt\ 



iac tg 



<210> 5 
<211> 573 

<212> DNA ^ 
<213> borrelia burgdorferi 



<220> 
<221> CDS 
<222> (1) - 



, (573) 



s £ £S= As E 11 E S £E £ E 

1 ^ \ 

V. «■ ntt aca qaa ata agt aaa aaa 
gc t gat gag tct gtt aaa ggg c^t aat ctt ^ ^ Lys Lys 
Ala Asp Glu Ser Val Lys Gly 30 
20 \ 

s s 5 e £ s e £> s « s =1 s 85 s 

2 a e e s E 1 £ "V* s £ ffi s s £ 

s s s £ £ £ £ £ £ M S K S S ^ 

65 



48 



96 



^ ffAta aca caa aaa tta agt 

s s s £ £, £ £ s s L i V Tht Gln Lys " s " 

- s e s £ £ £ £ I ffi s S s s 

100 \ 

rtdf aat cat gca cag 

S £ £ £ a s £ £ £ £ £ *\s " is u> G1 " 



144 



192 



240 



288 



336 



384 



£ s s - s S S S E £ E iV S S 
S E £ E S § £ £ S £ £ E £^ £ I 
2 E 85 £ £ £ £ - - i s s s ^ " u 

165 \ 



432 



480 



528 
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* s £ £ e s s: £ i s s s s g £ 

165 

gct aat tc\ g tt aaa gjg ctt aca age cot jtt gtc cat g. tec 
Ala Asn Serial Lys Glu Leu Thr Ser Pro igQ 



528 



573 



U3. 

m 

=1=*. 

m 



Qi 

13: 



<210> 6 
<211> 190 
<212> PRT 

<213> borrelia burg^or 



feri 



<400> 6 

Ala Cys Asn Asn Ser 

1 5 
Asp Glu Ser Val Lys 
20 

Thr Asp Ser Asn Ala 
35 

Leu Ser Ser He Asp 
50 

Asn Asp Gly Ser Leu 

Ala Gly Ala Tyr Thr 
85 

Leu Asn Gly Ser Glu 
100 

Cys Ser Glu Glu Phe 
115 

Gly He Gin Gly Val 
130 

Ala Asn Ala Ala Gly 
145 

Ser Gly Ser Leu Glu 
165 

Asn Ser Val Lys Glu 
180 



GIV Lys 
Gly\ro 
Val 

Glu Leu 

55 
Asp Asn 
70 

He Ser 
Gly Leu 
Ser Thr 



Thr Asp 
135 
Lys Asp 
150 

Ser Leu 
Leu Thr 



Asp Gly Asn 
10 

Asn Leu Thr 
25 

Leu Ala Val 
40 

,1a Lys Ala 

GJSu Ala Asn 

Thr \jeu He 
90 

Lys G\u Lys 
10 

Lys Leu\Lys 
120 

Glu Asn Ala 



Thr Ser 

Glu He 

Lys Glu 

He Gly 
60 

Arg Asn 
75 

Thr Gin 
He Ala 
Asp Asn 



Lys Gly VaJ 

Ser Lys Ala 
170 

Ser Pro Val 
185 



Lys Lys 
140 
Glu Glu 
,155 
,1a Lys 

Val His 



Ala Asn 

Ser Lys 
30 

Val Glu 
45 

Lys Lys 

Glu Ser 

Lys Leu 

Ala Ala 
110 
His Ala 
125 

Ala He 



Leu Glu 
Glu Met 



Ser Ala 
15 

Lys He 

Ala Leu 

He Lys 

Leu Leu 

80 
Ser Lys 
95 

Lys Lys 

Gin Leu 

Leu Lys 

Lys Leu 
160 
Leu Ala 
175 



Gly Ser 
190 



<210> 7 
<211> 557 

<212> DNA , 
<213> Borrelia burgdorferi 



<220> 
<221> CDS 
<222> (1) - • • ( 557 > 

Ss ss ss £ £ s s s i £ K ~ ~ 

£ S £ JS £ « £ £ £ £ K £ £ «f 

20 " X 



48 



96 
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in g e s e e ss ss a s sa e ss ss s s 

£ Ete £ £ E E £ S S E E S SB £ E 

50 \ 55 

in m eV it £ ss ffi - ss ss s: - s s £ 
e e ss A- s £ ss s £ s e s £ £ £ 

8 5 

gt a tt, « »t g. gj «. -a, g. £ «t gt - J« £ « 

Val Leu Lys Asn G1\j Glu Leu ^ys * * 11Q 
100 \ 10:5 

g ~ s £ £ E £ £ £ E g S S3 £ 

sb £ k £ £ sSfj £ £ £ £ i s s s 

130 V 5 

£ s s £ £ £ s\sb £ £ i £ £ £ - a 
£ s ss s £ £ £ «£ £ £ - £ £ i £ 

165 

get gtt aaa gag ctt aca agt cct a\t gt 

Ala Val Lys Glu Leu Thr Ser Pro Il> 
180 



144 



192 



240 



288 



336 



384 



432 



480 



528 



557 



<210> 8 
<211> 184 

<212> PRT . 
<213> Borrelia burgdorferi 

^."cys Asn Asn Ser Gly Lys Asp Gly Asn Ala\er Ala Asn 
Asp Glu Ser V,l Lys Gly Pro Asn Leu Thr Glu A Ser Lys 
Thr Glu Ser Asn Ala V.l Val Leu Al, Val Lys Glu V Glu 
U, Al. ser lie Asp Glu Leu Al. Thr Lys Al. lie oiW 
Gly Asn Asn Gly Leu Glu Al. Asn Gin Ser Lys Asn Thr Ser 

Sr Gly Ala Tyr Al. II Ser Asp Leu lie Ala Glu Lys Leu 

8 5 



Ser Ala 
15 

Lys He 

Thr Leu 

Lys He 

Leu Leu 
80 

,Asn Val 
15 
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LeU Lyksn Gl» Glu Leu Lys Gl» Lys He Asp Thr Ala Lys Gin Cys 
Ser Thrk J£ *hr - Lys Leu Lys Ser Glu His g Val Leu Gly 

Thr Asp Asp Asn Ala Gin Arg Ala lie Leu Lys Lys 
Leu Asp AsnXeu Thr Asp nsp « 14Q 

130 \ if Bla B1 = Glu Leu Glu Lys Leu Phe Lys 

His Ala Asn h\ Asp Lys Gly Ala Ala Glu Leu b lgQ 

145 \ I 50 t„ c ala Ala Gin Asp Thr Leu Lys Asn Ala 

Ala Val Glu Asn\e« Ser Ly 170 175 

Val Lys Glu Leu Tftf Ser Pro He 
180 



0 

m 

IP 
13; 
I* 

o 



<210> 9 
<211> 579 
<212> DNA 

<213> Borrelia burgdori 

<220> 

<221> CDS 

<222> (1) • • • (579) 

<400> 9 

atg act tta ttt tta ttt 
Met Thr Leu Phe Leu Phe 
1 5 

aat aca tct gca aat tct 
Asn Thr Ser Ala Asn Ser 
20 

aca gaa ata agt aaa aaa 
Thr Glu He Ser Lys Lys 
35 



ata 
He Sei 



get gat 
Ala Asp 



gtg aaa 
Val Lys 
50 

aaa get 
Lys Ala 
65 

aat aat 
Asn Asn 



eta ata 
Leu He 



i aaa att 
Lys He 



gag gtt gaa gcg 
Glu Val Glu Ala 



att ggt 
He Gly 



aaa aaa 
Lys Lys 
70 



att acg 
He Thr 
40 

ttg ctg 
Leu Leu 
55 

ata cac 
He His 



tgt aat 
Cys Asn 
10 

gVj tct 
Glti Ser 
25 

gat tfct 
Asp Se 



aat tea 
Asn Ser 



gtt aaa 
Val Lys 



aat gcg 
Asn Ala 



tea tct 
Ser Ser 



caa aat 
Gin Asn 



ggg aaa gat 
Gly Lys Asp 
15 

ggg cct aat 
Gly Pro Asn 
30 

gtt tta ctt 
Val Leu Leu 
45 

gaa att get 
Glu He Ala 



ttg gat ace 
Leu Asp Thr 



ggg 4 8 
Gly 



ctt 96 
Leu 



get 144 
Ala 



cac aat 
His Asn 



laaa gaa 
\Lys Glu 
130 



aaa caa 
Lys Gin 
100 

gat gcg 
Asp Ala 
115 

aaa cac 
Lys His 



gga tea 
Gly Ser 
85 

aaa tta 
Lys Leu 



ttg tta 
Leu Leu 



gat gga 
Asp Gly 



get aag 
Ala Lys 



aca gat 
Thr Asp 



aaa tgt 
Lys Cys 
120 

ctt ggt 
Leu Gly 
135 



gcg gga 
Ala Gly 
90 

ttg aaa 
Leu Lys 
105 

tct gaa 
Ser Glu 



get tat 
Ala Tyr 



aat gaa 
Asn Glu 



ica ata tea 
i\a He Ser 
95 

gga Xta aag 
Gly L?u Lys 



get 192 
Ala 



gaa 240 
Glu 
80 

acc 288 
Thr 



gaa 336 
Glu 



aaa gaa 
Lys Glu 



aca ttt act aatNaaa 
Thr Phe Thr Asn LiVS 
125 

ggt gtt act gat get i 
Gly Val Thr Asp Ala 
140 



tta 384 
Leu 
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yrt 



0. 



v.„ =*i- n-a aaa aca aat ggt act aaa act aaa ggt get 
III III lit ffi *" lit III £ «. 3?y thr Lys Th. Lys OX, Mj 
145 \ 150 155 

K S £ SJ £ £ S2 K £ £ H « S £ i £ 
£ £ H » £tS £ £ S £ £ £ £ | £ - 

180 ^ 185 

gtg 
Val 



<210> 10 
<211> 192 
<212> PRT 

<213> Borrelia burgdorferi 



<400> 10 

Thr Leu Phe Leu Phe He Ser 

1 5 
Thr Ser Ala Asn Ser Ala Asp 
20 

Glu He Ser Lys Lys He Thr 
35 

Lys Glu Val Glu Ala Leu Leu 

50 55 
Ala He Gly Lys Lys He His 

65 70 
Asn His Asn Gly Ser Leu Leu 
85 

He Lys Gin Lys Leu Asp Gly 
100 

He Asp Ala Ala Lys Lys Cys 
115 

Glu Lys His Thr Asp Leu Gly 
130 135 
Lys Glu Ala He Leu Lys Thr 
145 150 
Glu Leu Gly Lys Leu Phe Glu 
165 

Lys Glu Met Leu Ala Asn Ser 
180 



<210> 11 
<211> 582 
<212> DNA 

<213> Borrelia brgdorferi 



Asn 

Glu\ser 
5 

Asp ^er 
40 

Ser Se 

Gin Asn 

Ala Gly 

Leu Lys 
105 
Ser Glu 
120 

Lys Glu 

Asn Gly 

Ser Val 

Val Lys 
185 



Asn Ser 
10 

Val Lys 

Asn Ala 

He Asp 

sn Gly 
75 
AJNa Tyr 

Asn\Glu 

Thr Phe 

Gly Va 

Thr Lys 
155 
Glu Val 
170 

Glu Leu 



Gly Lys 

Gly Pro 

Val Leu 
45 

Glu He 
60 

Leu Asp 

Ala He 

Gly Leu 

Thr Asn 
125 
Thr Asp 
J40 
:hr Lys 

LeV Ser 

ThrVter 



480 



528 



576 



579 



Asp Gly Asn 
15 

Asn Leu Thr 
30 

Leu Ala Val 

Ala Ala Lys 

Thr Glu Asn 
80 

Ser Thr Leu 
95 

Lys Glu Lys 
110 

Lys Leu Lys 

Ala Asp Ala 

Gly Ala Glu 
160 

Lys Ala Ala 

175 
Pro Val Val 
190 



<220> 

<221> CDS 

<222> {!)... (582) 



7/102 



< J2°Li 1 ti-X ttt tta ttt ata tct tgt aat aat tea ggg aaa gat ggg 
Me? Leu^he Hu Z lie Ser Cys Asn Asn Ser Gly Lys Asp Gly 

aat aca tct <A aat tct get gat gag tct gtt aaa ggg cct aat ctt 
Asn ?S Ser All Asn Ser Ala Asp Glu Ser Val Lys Gly Pro Asn Leu 
20\ 25 JU 



aca gaa ata agt a? 
Thr Glu He Ser Lj 
35 



aaa att acg gat tct aat gcg gtt tta ctt get 
Lys He Thr Asp Ser Asn Ala Val Leu Leu Ala 
40 45 



ata aaa aaa att gaa\cg ttg ctg tea tct ata gat gag ctt get aaa 
Val Lys Glu Val Glu S^a Leu Leu Ser Ser He Asp Glu Leu Ala Lys 

act att ggt aaa aaa ata\aaa aac gat ggt agt tta gat aat gaa gca 
fa He Gly Lys Lys He \ys Asn Asp Gly Ser Leu Asp Asn Glu Ala 
65 ™ X 75 

E Z XS SS HI HI % SI K $ - - - 1 - 

85 \ 90 

ata aca caa aaa tta agt aaa t\a aac gga tea gaa ggt tta aag gaa 
lie Thr Gin Lys Leu Ser Lys iX Asn Gly Ser Glu Gly Leu Lys Glu 
100 \ 105 

si s s ss s ss s ssX' s: ss m I e is £ 

y 115 I 20 X 125 



aaa gat aat cat gca cag ctt ggt ata 
Lys Asp Asn His Ala Gin Leu Gly He 
130 135 



jag ggc gtt act gat gaa aat 
Gly Val Thr Asp Glu Asn 
140 



,„ aaa ac t att tta aaa gca aat gca Nacg ggt aaa gat aag ggc 
III Lys Lys Ma He Leu Lys Ala Asn Ala &a Gly Lys Asp Lys Gly 
145 150 ^ 

gtt gaa gaa ctt gaa aag ttg tec gga tea tta\aa age tta tea aaa 
Sal Glu Glu Leu Glu Lys Leu Ser Gly Ser Leu &u Ser Leu Ser Lys 
165 170 X 

gea get aaa gag atg ctt get aat tea gtt aaa gagW «a age cct 
Ala Ala Lys Glu Met Leu Ala Asn Ser Val Lys Glu fieu Thr Ser 
180 185 x 

gtt gtg 
Val Val 



<210> 12 
<211> 193 
<212> PRT 

'<213> Borrelia brgdorferi 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



582 
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<400> 12 
Thr Leu Phe 
1 

Thr Ser Ala Asn 
20 

Glu He Ser Lys 
35 

Lys Glu Val Glu 
50 

He Gly Lys Lys 
65 

Arg Asn Glu Ser 

Thr Gin Lys Leu 
100 

He Ala Ala Ala 
115 

Asp Asn His Ala 
130 

Lys Lys Ala He 
145 

Glu Glu Leu Glu 

Ala Lys Glu Met 
180 

Val 



Phe He 
5 

;er Ala 

cs He 

Ala\ Leu 

He Lys 

Leu L 
85 

Ser Lys 1 

Lys Lys 

Gin Leu 

Leu Lys 
150 
Lys Leu 
165 

Leu Ala 



Ser Cys Asn 

Asp Glu Ser 
25 

Thr Asp Ser 
40 

Leu Ser Ser 
55 

Asn Asp Gly 

Ala Gly Ala 

Leu Asn Gly 
105 

rs Ser Glu 
120 

GJV Ile Gln 
13 

Ala\Asn Ala 



Asn Se\ Val 
185 



Asn Ser Gly 
10 

Val Lys Gly 

Asn Ala Val 

Ile Asp Glu 
60 

Ser Leu Asp 
75 

Tyr Thr He 
90 

Ser Glu Gly 

Glu Phe Ser 

Gly Val Thr 
140 

Ala Gly Lys 

155 
Leu Glu Ser 
170 

Lys Glu Leu 



Lys Asp 

Pro Asn 

30 
Leu Leu 
45 

Leu Ala 

Asn Glu 

Ser Thr 

Leu Lys 
110 
Thr Lys 
125 

Asp Glu 

Asp Lys 

Leu Ser 

Thr Ser 
190 



Gly Asn 
15 

Leu Thr 

Ala Val 

Lys Ala 

Ala Asn 

80 
Leu Ile 
95 

Glu Lys 

Leu Lys 

Asn Ala 

Gly Val 
160 
Lys Ala 
175 

Pro Val 



<210> 13 
<211> 576 
<212> DNA 

<213> Borrelia burgdorferi 



<220> 
<221> CDS 
<222> (1) . 



(576) 



SS2 S S SS S iS £ £ =*f 85 - =| » 

k s s s 2 £ s s s tn ss sVs s £ £ 96 

S E S S S S S S E SS £ E ?|f 2 s 

35 40 



fl i- E f.i E S S S E £ !" £J E ft E £ 

50 55 

K E S E S S S E S E E £ E E »X *2 

65 70 



192 



240 
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aqt aaa aa\ aca tea ttg tta tea gga get tat gca ata tct gac eta 288 

Ser Lys IlnW Ser Leu Leu Ser Gly Ala Tyr Ala lie Ser Asp Leu 
X 85 90 95 

ata aca gaa aa\ tta aat gta ttg aaa aat gaa gaa tta aag gaa aag 336 
He Ha Glu Ly^Leu Asn Val Leu Lys Asn Glu Glu Leu Lys Glu Lys 
100 \ 105 110 

att gat aca get aa>a caa tgt tct aca gaa ttt act aat aaa eta aaa 384 
Se Asp ?hr Ala Lyl Gin Cys Ser Thr Glu Phe Thr Asn Lys Leu Lys 
115 \ 120 125 

agt gaa eat gca gtg c\t ggt ctg gac aat ctt act gat gat aat gca 432 
Ser Glu His Ala Val L^ Gly Leu Asp Asn Leu Thr Asp Asp Asn Ala 
130 \ 135 I 40 



_ cat gca aat aaa gat aag ggt get gca 
/s His Ala Asn Lys Asp Lys Gly Ala Ala 
155 160 



480 



528 



caa aga get att tta aaa 
Gin Arg Ala He Leu Lys 
145 150 

qaa ctt gaa aag tta ttt aaa\ gcg gta gaa aac tta tea aaa gca get 

flu Leu Glu Lys Leu Phe LysWa Val Glu Asn Leu Ser Lys Ala Ala 
165 \ I 70 

caa qac aca tta aaa aat get g\t aaa gag ctt aca agt cct att gtg 57 6 

Gin Asp Thr Leu Lys Asn Ala vS Lys Glu Leu Thr Ser Pro lie Val 
180 \185 I 90 



<210> 14 
<211> 191 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 14 

Thr Leu Phe Leu Phe He Ser Cys 

1 5 
Ala Ser Ala Asn Ser Ala Asp Glu 
20 

Glu He Ser Lys Lys He Thr Glu 

35 40 
Lys Glu Val Glu Thr Leu Leu Ala 

50 55 
Ala He Gly Lys Lys He Gly Asn 
65 ™ 
Lys Asn Thr Ser Leu Leu Ser Gly 
85 

Ala Glu Lys Leu Asn Val Leu Lys 
100 

Asp Thr Ala Lys Gin Cys Ser Thr 
115 120 
Glu His Ala Val Leu Gly Leu Asp 

130 I 35 
Arg Ala He Leu Lys Lys His Ala 
145 150 
Leu Glu Lys Leu Phe Lys Ala Val 
165 



Asn Asn\ 

10 
Ser Val 
25 

Ser Asn 

Ser He 

Asn Gly 

Ala Tyr 
90 

Asn Glu 
105 

Glu Phe 

Asn Leu 

Asn Lys 

Glu Asn 
170 



Lys Asp 

Pro Asn 

30 
Val Leu 
45 

Leu Ala 



Leu Gli 
75 
Ala He 

Glu Leu 

Thr Asn 

Thr Asp 
140 
Asp Lys 
155 

Leu Ser 



Ly> 



Glu 
110 
Lys \eu 
125 

Asp AVn 
Gly Ala^ 
Lys Ala 



Gly Asn 
15 

Leu Thr 

Ala Val 

Thr Lys 

Gin Ser 

80 
Leu He 
95 

Lys He 

Lys Ser 

Ala Gin 

Ala Glu 
160 
Via Gin 
115 
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Asp Thr Leu\Lys Asn Ala Val Lys Glu Leu Thr Ser Pro lie Val 

L80 185 



<210> 15 
<211> 576 
<212> DNA 

<213> borrelia Burgdorferi 

<220> 
<221> CDS 
<222> (1) . - . (576) 

aJa°act 5 tta ttt tta \tt ata tct tgt aat aat tea aga aaa gat ggg 
Mel ?hr Leu lie Leu Xe lie Ser Cys Asn Asn Ser Arg Lys Asp Gly 
1 5 \ 10 10 

~« +n+ sra aat tcAqcc gat gag tct gtt aaa ggg cct aat ctt 
Asn III sfr Thr En Serbia Lp 111 Ser Val Lys Gly Pro Asn Leu 
20 \ 25 JU 

s i" s: £ £ "s k s s: E - s ss ?" ss s 

35 \ 40 

& Lys III tl III S £ & ?" E S & S: 5S E - 

50 55 \ 60 

aaa act att qqt aag aaa ata ggcXaat aat ggt tta gag gee aat cag 
l?s Ma fie Gly Lys Lys lie Gly\sn Asn Gly Leu Glu Ala Asn Gin 
65 ™ X 75 

aat aaa aac aca tea ttg tta tea gg\ get tat gca ata tct gac eta 
Ser Lys Asn Thr Ser Leu Leu Ser GlyVla Tyr Ala lie Ser Asp Leu 
85 \ 90 

ai-a aca aaa aaa tta aat gta ttg aaa aa\ gaa gaa tta aag gaa aag 
fie S G?u Lys Leu Asn Val Leu Lys Asn\Glu Glu Leu Lys Glu Lys 

att aat aca act aag caa tgt tct aca gaa t^t act aat aaa eta aaa 
lie Asp Thr Ma Lys Gin Cys Ser Thr Glu Phe\Thr Asn Lys Leu Lys 
115 120 \ 125 

III III £ SK S3 £ S 2! S - £ M & E ffi 

130 135 140 

caa aaa act att tta aaa aaa cat gca aat aaa gat aaa ggt get gca 

Tin Arg Ma He Leu Lys Lys His Ala Asn Lys Asp Ly^Gly Ala Ala 

145 150 

4-1- a 4-+-f Ma aca ata aaa aac tta tea a\a gca get 

s: 2S ss $ P ie i>i in ?i l. l* u s ar n . 

165 170 X 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 
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caa aac a& tta aaa aat get gtt aaa gag ctt aca agt cct att gtg 
Gin Tsp ?h\Leu Lys Asn Ma Val Lys Glu Leu Thr Ser Pro lie Val 



576 



<210> 16 
<211> 191 
<212> PRT 
<213> borrelia burgdorferi 



<400> 16 

Thr Leu Phe Leu Phe ^le Ser 

1 5 * 

Ala Ser Thr Asn Ser AJ^a Asp 

20 

Glu He Ser Lys Lys Ile^Thr 
35 

Lys Glu Val Glu Thr Leu 
50 

Ala He Gly Lys Lys He 
65 ™ 
Lys Asn Thr Ser Leu Leu Ser 
85 

Ala Glu Lys Leu Asn Val Leu 
100 

Asp Thr Ala Lys Gin Cys Ser 
115 

Glu His Ala Val Leu Gly Leu 
130 135 
Arq Ala He Leu Lys Lys His 
145 150 
Leu Glu Lys Leu Phe Lys Ala 
165 

Asp Thr Leu Lys Asn Ala Val 
180 



Cys Asn 

Glu Ser 
25 

Glu Ser 
40 

Ala Ser 
Asn Asn 
Gly Ala 



rs Asn 
105 
Glu 

120 

Asp \Asn 



Thi 



Val Glir 

Lys Glu 
185 



Asn Ser Arg 
10 

Val Lys Gly 

Asn Ala Val 

He Asp Glu 
60 

Gly Leu Glu 
75 

Tyr Ala He 
90 

Glu Glu Leu 

Phe Thr Asn 

Leu Thr Asp 
140 

Lys Asp Lys 
155 

t Asn Leu Ser 
'0 

su Thr Ser 



Lys Asp 

Pro Asn 

30 
Val Leu 
45 

Leu Ala 

Ala Asn 

Ser Asp 

Lys Glu 
110 
Lys Leu 
125 

Asp Asn 

Gly Ala 

Lys Ala 

Pro He 
190 



Gly Asn 
15 

Leu Thr 

Ala Val 

Thr Lys 

Gin Ser 

80 
Leu He 
95 

Lys He 

Lys Ser 

Ala Gin 

Ala Glu 
160 
Ala Gin 
175 
Val 



<210> 17 
<211> 573 
<212> DNA 

<213> Borrelia burgdorferi 

<220> 
<221> CDS 
<222> (1) . . . (573) 

< ^°Li\t a ttt tta ttt ata tct tgt aat aat tea g\g aaa gat ggg 
Me? ?S Leu Phe llu Phe He Ser c'ys Asn Asn Ser G K Lys Asp Gly 
I 5 1° X iD 

4- fPt nra aat tct act gat gag tct gtt aaa ggg cct aat ctt 
III ?Sr Ser III £n Ser La Lp 111 Ser Val Lys Gly Asn Leu 

20 25 



ara aaa ata agt aaa aaa att aca gaa tct aac gca gtt gtt 
?h? ITu He sir Lys Lys He Thr Glu Ser Asn Ala Val Val 
35 40 



gec 
Ala 



48 



96 



144 



12/102 



gtg aaa ga\ gtt gaa act ttg ctt aca 

Val Lys Glu\ Val Glu Thr Leu Leu Thr 

50 \ 55 

get att ggt aka aaa ata aaa aac gat 

Ala He Gly Lys Lys He Lys Asn Asp 
65 \ 70 



gat cac aac gga 
Asp His Asn Gly 



tta ata tea gga 
Leu He Ser Gly 

is 



ata aca aaa aaa ata\ agt gca ata aaa 
He Thr Lys Lys IleXSer Ala He Lys 
100 \ 105 

gaa att gaa aag get aag aaa tgt tct 
Glu He Glu Lys Ala Ly\ Lys Cys Ser 
115 \ 120 



tct ata gat 
Ser He Asp 
60 

gtt agt tta 
Val Ser Leu 
75 

gca tat tta 
Ala Tyr Leu 
90 

gat tea gga 
Asp Ser Gly 



gaa gaa ttt 
Glu Glu Phe 



aaa ggt gaa cac aca gat 
Lys Gly Glu His Thr Asp 
130 



fctt 



ggt aaa 
u Gly Lys 



gca aaa aaa gec att tta aaa\aca aat 

Ala Lys Lys Ala He Leu Lys Vhr Asn 

145 150 

gat gaa ctt gaa aag tta ttt gafe tea 

Asp Glu Leu Glu Lys Leu Phe Glu\ Ser 
165 

get aaa gag atg ctt act aat tea 

Ala Lys Glu Met Leu Thr Asn Ser V£ 
180 



gaa ggc gtt 
Glu Gly Val 
140 

aat gat aaa 
Asn Asp Lys 
155 

gta aaa aac 
Val Lys Asn 
170 

aaa gag ctt 
Lys Glu Leu 



gag ctt get aaa 192 
Glu Leu Ala Lys 



gat aat gag gca 24 0 
Asp Asn Glu Ala 
80 

att tea aac tta 288 
He Ser Asn Leu 
95 

gaa ttg aag gca 336 
Glu Leu Lys Ala 
110 

act get aaa tta 384 
Thr Ala Lys Leu 
125 

act gat gat aat 432 
Thr Asp Asp Asn 



act aag ggc get 480 
Thr Lys Gly Ala 
160 

ttg tea aaa gca 528 
Leu Ser Lys Ala 
175 

aca age cct 573 
Thr Ser Pro 
190 



<210> 18 
<211> 190 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 18 

Thr Leu Phe Leu Phe He Ser Cys Asn Asn 

1 5 10 

Thr Ser Ala Asn Ser Ala Asp Glu Ser Val 

20 25 
Glu He Ser Lys Lys He Thr Glu Ser Asn 

35 40 
Lys Glu Val Glu Thr Leu Leu Thr Ser He 

50 55 
He Gly Lys Lys He Lys Asn Asp Val Ser 
65 70 

His Asn Gly Ser Leu He Ser Gly Ala Tyr 

85 90 
Thr Lys Lys He Ser Ala He Lys Asp Ser 
100 105 



Se\ Gly Lys Asp Gly Asn 
15 

Lys \ly Pro Asn Leu Thr 
30 

Ala Va\J Val Leu Ala Val 
45 

Asp Glu\Leu Ala Lys Ala 
60 

Leu Asp A\n Glu Ala Asp 
75 \ 80 

Leu He Ser\Asn Leu He 
95 

Gly Glu Leu iVs Ala Glu 
lj 
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He GluVys Ala Lys Lys Cys Ser Glu Glu Phe Thr Ala Lys Leu Lys 

M5 120 125 

Gly Glu hLs Thr Asp Leu Gly Lys Glu Gly Val Thr Asp Asp Asn Ala 

130 \ 135 140 

Lys Lys AlaXlle Leu Lys Thr Asn Asn Asp Lys Thr Lys Gly Ala Asp 
145 \ 150 155 160 

Glu Leu Glu l\s Leu Phe Glu Ser Val Lys Asn Leu Ser Lys Ala Ala 

\ 165 170 1*75 

Lvs Glu Met LeiAThr Asn Ser Val Lys Glu Leu Thr Ser Pro 
180\ 185 190 



<210> 19 
<211> 553 
<212> DNA 
<213> Borrelia burgdorferi 



<220> 
<221> CDS 
<222> (1) . 



(553) 



<400> 19 

atg act tta ttt tta ttt atk tct tgt aat aat tea gga 
Met Thr Leu Phe Leu Phe IleXser Cys Asn Asn Ser Gly 
1 5 \ 10 

aat aca tct gca aat tct get gk gag tct gtt aaa ggg 
Asn Thr Ser Ala Asn Ser Ala AsA Glu Ser Val Lys Gly 
20 \ 25 



aca gaa ata agt aaa aaa att aca g^a tct aac 
Thr Glu He Ser Lys Lys He Thr G1V Ser Asn 
35 40 

gtg aaa gaa att gaa act ttg ctt gca tict ata 
Val Lys Glu He Glu Thr Leu Leu Ala Se\r He 
50 55 

aaa get att ggt aaa aaa ata gat aac aat ^ct 
Lys Ala He Gly Lys Lys He Asp Asn Asn Al^a 
65 70 7 

gtg ggt caa aac gga tea ttg eta gca gga get 
Val Gly Gin Asn Gly Ser Leu Leu Ala Gly Ala 
85 90 

gta ata ata gaa aaa ttg age aca tta aaa aat 
Val He He Glu Lys Leu Ser Thr Leu Lys Asn 
100 105 

gaa aaa att aca aag get aag gat tgt tct gaa 
Glu Lys He Thr Lys Ala Lys Asp Cys Ser Glu 
115 120 

tta aaa gat age cgc gca gag ctt ggt aaa aaa 
Leu Lys Asp Ser Arg Ala Glu Leu Gly Lys Lys 
130 135 



gca gtt 
Ala Val 
45 

gat gaa 
Asp Glu 
60 

ggt ttg 
Gly Leu 



fat gca 
rr Ala 



gta 
Val 



3aa 

Lu 



aaa ttc 
Lys Phe 
125 

gat gec 
Asp Ala 
140 



aaa gat ggg 4 8 
Lys Asp Gly 
15 

cct aat ctt 96 
Pro Asn Leu 
30 

gtt ctg get 144 
Val Leu Ala 



ctt get act 192 
Leu Ala Thr 



ggt get gaa 24 0 
Gly Ala Glu 
80 

ate tea act 288 
He Ser Thr 
95 

gaa tta aaa 336 

Glu Leu Lys 

110 

vact aaa aaa 384 
Thr Lys Lys 



ag\gat gat 432 
SerVsp Asp 



14/102 

gat gda aaa aaa get att tta aaa aca aat caa get aac gat aag ggt 480 

Asp All Lys Lys Ala lie Leu Lys Thr Asn Gin Ala Asn Asp Lys Gly 

145 \ 150 155 160 

get aaa gaa ctt aaa gag tta ttt gaa gca gta gaa age ttg tea aaa 528 

Ala Lys G\u Leu Lys Glu Leu Phe Glu Ala Val Glu Ser Leu Ser Lys 
165 170 175 



gcg get aaa 
Ala Ala Lys 



^gag atg eta aac aag t 
lu Met Leu Asn Lys 
0 



553 



<210> 20 
<211> 183 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 20 

Thr Leu Phe Leu Phe\lle Ser Cys Asn 

1 5 
Thr Ser Ala Asn Ser ^la Asp Glu Ser 

20 \ 25 

Glu He Ser Lys Lys lite Thr Glu Ser 

35 \ 40 

Lys Glu He Glu Thr Leu\Leu Ala Ser 
50 

Ala He Gly Lys Lys He A^p Asn Asn 
65 70 
Gly Gin Asn Gly Ser Leu Le\ Ala Gly 
85 

He He Glu Lys Leu Ser Thr Y,eu Lys 
100 \ 105 

Lys He Thr Lys Ala Lys Asp c\s Ser 

115 12 
Lys Asp Ser Arg Ala Glu Leu Gl^\Lys 

130 135 
Ala Lys Lys Ala He Leu Lys Thr Asn 
145 150 
Lys Glu Leu Lys Glu Leu Phe Glu Al y 
165 

Ala Lys Glu Met Leu Asn Lys 
180 



<210> 21 
<211> 582 
<212> DNA 

<213> Borrelia burgdorferi 

<220> 

221> CDS 
<222> (1) . . . (582) 



Asn Ser Gly 
10 

Val Lys Gly 

Asn Ala Val 

He Asp Glu 
60 

Ala Gly Leu 
75 

Ala Tyr Ala 
90 

Asn Val Glu 

Glu Lys Phe 

Lys Asp Ala 
140 

Gin Ala Asn 
155 

Val Glu Ser 
170 



Lys Asp 

Pro Asn 

30 
Val Leu 
45 

Leu Ala 

Gly Ala 

He Ser 

Glu Leu 
110 
Thr Lys 
125 

Ser Asp 
Asp Lys 
Leu Ser 



Gly Asn 
15 

Leu Thr 

Ala Val 

Thr Lys 

Glu Val 

80 
Thr Val 
95 

Lys Glu 

Lys Leu 

Asp Asp 

Gly Ala 
160 
Lys Ala 
175 



400> 21 

atg act tta ttt tta ttt ata tct tgt aat aat tca\qga aaa gat ggg 

rflet Thr Leu Phe Leu Phe He Ser Cys Asn Asn Ser iSly Lys Asp Gly 
5 10 \ 15 



48 



f 
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aat aim tct gca aat tct get gat gag tct gtt aaa ggg cct aat ctt 

Asn Th\ Ser Ala Asn Ser Ala Asp Glu Ser Val Lys Gly Pro Asn Leu 
\ — 25 30 



20 



aca gaa ax 
Thr Glu I] 



agt aaa aaa att aca gaa tct aac gca gtt gtt ctg get 
Ser Lys Lys lie Thr Glu Ser Asn Ala Val Val Leu Ala 
40 45 



96 



144 



gtg aaa gaa 
Val Lys Glu 
50 



itt gaa act ttg ctt gca tct ata gat gaa ctt get act 
e Glu Thr Leu Leu Ala Ser lie Asp Glu Leu Ala Thr 
55 60 



aaa get att ggt\aaa aaa ata caa caa aat ggt ggt tta get gtc gaa 
Lys Ala lie GlyYys Lys lie Gin Gin Asn Gly Gly Leu Ala Val Glu 
65 \ 70 75 80 



192 



240 



gcg ggg cat aat ggfe aca ttg tta gca ggt get tat aca ata tea aaa 
Ala Gly His Asn Gl\ Thr Leu Leu Ala Gly Ala Tyr Thr He Ser Lys 
85\ 90 95 



288 



m 

MS 

m 

m 



eta ata aca caa aaa tM:a gat gga ttg aaa aat tea gaa aaa tta aag 
Leu He Thr Gin Lys L&u Asp Gly Leu Lys Asn Ser Glu Lys Leu Lys 
100 \ 105 110 

gaa aaa att gaa aat gct\aag aaa tgt tct gaa gat ttt act aaa aaa 
Glu Lys He Glu Asn Ala Lys Lys Cys Ser Glu Asp Phe Thr Lys Lys 
115 \ 120 125 

eta gaa gga gaa cat gcg caV ctt gga att gaa aat gtt act gat gag 
Leu Glu Gly Glu His Ala GlA\ Leu Gly He Glu Asn Val Thr Asp Glu 
130 135\ 140 



336 



384 



432 



m 



aat gca aaa aaa get att tta 
Asn Ala Lys Lys Ala He Leu 
145 150 



:a aca gat gca get aaa gat aag ggc 
ie Thr Asp Ala Ala Lys Asp Lys Gly 
155 160 



480 



o 



get gca gag ctt gaa aag eta ttt\aaa gca gta gaa aac ttg gca aaa 528 

Ala Ala Glu Leu Glu Lys Leu Phe \ys Ala Val Glu Asn Leu Ala Lys 
165 \ 170 175 

gca get aaa gag atg ctt get aat tck gtt aaa gag ctt aca agt cct 576 

Ala Ala Lys Glu Met Leu Ala Asn SerWal Lys Glu Leu Thr Ser Pro 

180 185 \ 190 



att gtg 
He Val 



582 



<210> 22 
<211> 193 
<212> PRT 

<213> Borrelia burgdorferi 



<400> 22 

Thr Leu Phe Leu Phe He Ser Cys Asn Asn Ser Gl^X Lys Asp Gly Asn 

1 5 10 \ 15 

Thr Ser Ala Asn Ser Ala Asp Glu Ser Val Lys Gly Wo Asn Leu Thr 
20 25 \ 30 
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Glu 


He 


Sei 


Lys 


Lys 


He 


Thr 


Glu 


Ser Asn Ala 


Val 


Val 


Leu 


Ala 


Val 






35 \ 






40 






45 








Lys 


Glu 


lie 


\Glu 


Thr 


Leu 


Leu 


Ala 


Ser He Asp 


Glu 


Leu 


Ala 


Thr 


Lys 


50 










55 






60 










Ala 


He 


Gly 


Lys 


Lys 


He 


Gin 


Gin 


Asn Gly Gly 


Leu 


Ala 


Val 


Glu 


Ala 


65 








70 






75 










80 


Gly 


His 


Asn 


GlY 


Thr 


Leu 


Leu 


Ala 


Gly Ala Tyr 


Thr 


He 


Ser 


Lys 


Leu 








85 








90 








95 




He 


Thr 


Gin 


Lys 
100 


Ujeu 


Asp 


Gly 


Leu 


Lys Asn Ser 
105 


Glu 


Lys 


Leu 
110 


Lys 


Glu 


Lys 


He 


Glu 


Asn 


AUa 


Lys 


Lys 


Cys 


Ser Glu Asp 


Phe 


Thr 


Lys 


Lys 


Leu 




115 










120 






125 








Glu 


Gly 
130 


Glu 


His 


Alia 


Gin 


Leu 
135 


Gly 


He Glu Asn 


Val 
140 


Thr 


Asp 


Glu 


Asn 


Ala 


Lys 


Lys 


Ala 


I lei 


LLeu 


He 


Thr Asp Ala Ala 


Lys 


Asp 


Lys 


Gly Ala 


145 












155 










160 


Ala 


Glu 


Leu 


Glu 


Lys 
165 


leu 


Phe 


Lys 


Ala Val Glu 
170 


Asn 


Leu 


Ala 


Lys 
175 


Ala 


Ala 


Lys 


Glu 


Met 


Leu 


Ala 


Asn 


Ser 


Val Lys Glu 


Leu 


Thr 


Ser 


Pro 


He 






180 










185 






190 






Val 





























<210> 23 
<211> 1128 
<212> DNA 
<213> Artificial Sequence 

<220> 

<223> OspC Chimera 



<221> CDS 
<222> (1) . . . (1128) 

<400> 23 

atg get tgt aat aat tea ggg aaa <rat ggg aat aca tct gca aat tct 

Met Ala Cys Asn Asn Ser Gly Lys Asp Gly Asn Thr Ser Ala Asn Ser 

1 5 \ 10 15 

get gat gag tct gtt aaa ggg cct aat V; tt: aca 9 aa ata a< 3 t aaa aaa 

Ala Asp Glu Ser Val Lys Gly Pro Asn L.eu Thr Glu He Ser Lys Lys 

20 25 \ 30 

att acg gat tct aat gcg gtt tta ctt gck gtg aaa gag gtt gaa gcg 

He Thr Asp Ser Asn Ala Val Leu Leu AlaWal Lys Glu Val Glu Ala 

35 40 \ 45 

ttg ctg tea tct ata gat gaa att get get aka get att ggt aaa aaa 

Leu Leu Ser Ser He Asp Glu He Ala Ala Lyk Ala He Gly Lys Lys 

50 55 \ 60 

ata cac caa aat aat ggt ttg gat acc gaa tat aVt cac aat gga tea 

He His Gin Asn Asn Gly Leu Asp Thr Glu Tyr AsVi His Asn Gly Ser 

65 70 75 \ 80 



48 



96 



144 



192 



240 
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ttg tta gch gga get tat gca ata tea ace eta ata aaa caa aaa tta 

Leu Leu AlaVGly Ala Tyr Ala He Ser Thr Leu He Lys Gin Lys Leu 
X 85 90 95 



gat gga ttg aAa aat gaa gga tta aag gaa aaa att gat gcg get aag 
Asp Gly Leu Ly\ Asn Glu Gly Leu Lys Glu Lys He Asp Ala Ala Lys 
100\ 105 no 



aaa tgt tct gaa 
Lys Cys Ser Glu 
115 



ttt act aat aaa tta aaa gaa aaa cac aca gat 
*r Phe Thr Asn Lys Leu Lys Glu Lys His Thr Asp 
120 125 



ctt ggt aaa gaa ggtXgtt act gat get gat gca aaa gaa gec att tta 
Leu Gly Lys Glu Gly Val Thr Asp Ala Asp Ala Lys Glu Ala He Leu 
130 \ 135 140 

aaa aca aat ggt act aa\a act aaa ggt get gaa gaa ctt gga aaa tta 
Lvs Thr Asn Gly Thr Ly:k Thr Lys Gly Ala Glu Glu Leu Gly Lys Leu 
145 150\ 155 160 

ttt gaa tea gta gag gtc Vtg tea aaa gca get aaa gag atg ctt get 
Phe Glu Ser Val Glu Val Lfeu Ser Lys Ala Ala Lys Glu Met Leu Ala 
165 \ 170 175 

aat tea gtt aaa gag ctt acaXagc cct gtt gtg gca gaa agt cca gee 
Asn Ser Val Lys Glu Leu ThrXSer Pro Val Val Ala Glu Ser Pro Ala 
180 \ 185 190 

atg gta aat aat tea ggg aaa gat ggg aat aca tct gca aat tct get 
Met Val Asn Asn Ser Gly Lys Asb Gly Asn Thr Ser Ala Asn Ser Ala 
195 20A 205 

gat gag tct gtt aaa ggg cct aat ttt aca gaa ata agt aaa aaa att 
Asp Glu Ser Val Lys Gly Pro Asn Deu Thr Glu He Ser Lys Lys He 
210 215 \ 220 

aca gaa tct aac gca gtt gtt etc gcc\ gtg aaa gaa gtt gaa act ttg 
Thr Glu Ser Asn Ala Val Val Leu AlaWal Lys Glu Val Glu Thr Leu 
225 230 \ 235 240 

ctt aca tct ata gat gag ctt get aaa got att ggt aaa aaa ata aaa 
Leu Thr Ser He Asp Glu Leu Ala Lys Al\ He Gly Lys Lys He Lys 
245 250\ 255 



aac gat gtt agt tta gat aat gag gca gat 
Asn Asp Val Ser Leu Asp Asn Glu Ala Asp 
260 265 



ac aac gga tea tta ata 
^s Asn Gly Ser Leu He 
270 



tea gga gca tat tta att tea aac tta ata acaNaaa aaa ata agt gca 
Ser Gly Ala Tyr Leu He Ser Asn Leu He Thr IWs Lys He Ser Ala 
275 280 \ 285 

ata aaa gat tea gga gaa ttg aag gca gaa att gaA aag get aag aaa 
He Lys Asp Ser Gly Glu Leu Lys Ala Glu He Glu\Lys Ala Lys Lys 
290 295 300 

tgt tct gaa gaa ttt act get aaa tta aaa ggt gaa ca>c aca gat ctt 
Cvs Ser Glu Glu Phe Thr Ala Lys Leu Lys Gly Glu Hi^iThr Asp Leu 
305 310 315 \ 320 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



864 



912 



960 



18/102 



r,A ntt act aat qat aat gca aaa aaa gcc att tta aaa 

sr y l" s: 'X £ s - ^ Lys Ria ne ss Lys 

S £ £ S StS S 85 S S E S£S K £ S £ 

340 \ 345 " 

4-^= aaa aac \ta tea aaa gca get aaa gag atg ctt act aat 

SI III & Lys A=„ IK ssr Lys lla Ala Lys Gl« H.t Leu Thr Asn 

355 \ 360 

tea gtt aaa gag ctt acA age taa 
Ser Val Lys Glu Leu ThrXSer * 
370 ^ 75 



1008 



1056 



1104 



1128 



<210> 24 
<211> 374 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> OspC Chimera 

<400> 24 , 
Ala Cys Asn Asn Ser Gly Lys As 

1 5 
Asp Glu Ser Val Lys Gly Pro 
20 

Thr Asp Ser Asn Ala Val Leu Leu 

35 40 
Leu Ser Ser He Asp Glu He Ala 

50 55 
His Gin Asn Asn Gly Leu Asp Thr 

^ 70 , e 

Leu Ala Gly Ala Tyr Ala He Ser 

85 

Gly Leu Lys Asn Glu Gly Leu Lys 
100 

Cys Ser Glu Thr Phe Thr Asn Lys 
y 115 120 

Gly Lys Glu Gly Val Thr Asp Ala 

130 135 
Thr Asn Gly Thr Lys Thr Lys Gly 
145 150 
Glu Ser Val Glu Val Leu Ser Lys 
165 

Ser Val Lys Glu Leu Thr Ser Pro 
180 

Val Asn Asn Ser Gly Lys Asp Gly 
195 200 
Glu Ser Val Lys Gly Pro Asn Leu 

210 215 
Glu Ser Asn Ala Val Val Leu Ala 
225 230 
Thr Ser He Asp Glu Leu Ala Lys 
245 



Gly Asn 
10 

Leu Thr 
5 

la Val 

a Lys 

Gift Tyr 

Thr \L eu 
0 

Glu LVs 
105 

Leu Ly 

Asp Ala 

Ala Glu 

Ala Ala 
170 
Val Val 
185 

Asn Thr 

Thr Glu 

Val Lys 

Ala He 
250 



Thr Ser Ala Asn 
Glu He 
Lys Glu 



Ala He 
60 

Asn His 
75 

He Lys 

He Asp 

Glu Lys 

jys Glu 
140 
G\u Leu 
15 

Lys\ Glu 
Ala \lu 
Ser 

He Ser 
220 
Glu Val 
235 

Gly Lys 



Ser Lys 

30 
Val Glu 
45 

Gly Lys 



Asn Gly 

Gin Lys 

Ala Ala 
110 
His Thr 
125 

Ala He 

Gly Lys 

Met Leu 

Ser Pro 
190 
Asn Ser 
205 
rs Lys 



Ly 



u Thr 
He 



Ser Ala 
15 

Lys He 

Ala Leu 

Lys He 

Ser Leu 

80 
Leu Asp 
95 

Lys Lys 

Asp Leu 

Leu Lys 

Leu Phe 
160 
Ala Asn 
175 

Ala Met 

Ala Asp 

He Thr 

Leu Leu 
240 
Lys Asn 
255 



A 



A 



Asp Val Ser 

ay «• % 

Lys Asp Ser 

290 
Ser Glu Glu 
305 

Lys Glu Gly 

Asn Asn Asp 

Ser Val Lys 
355 

Val Lys Glu 
370 



Leu Asp Asn 
" 60 

sU He Ser 

Gl\ Glu Leu 



m 



O 

o 

o 



Phe\hr Ala 
\ 310 

Val Tftf Asp 

32\ 
Lys ThrVLys 
340 \ 
Asn Leu S^er 

Leu Thr Se^ 



Glu Ala 

Asn Leu 
280 
Lys Ala 
295 

Lys Leu 
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Asp His Asn 
265 

He Thr Lys 
Glu He Glu 



Asp Asn 

Gly Ala 

Lys Ala 
360 



Lys Gly Glu 
Y 315 

Ala Lys Lys 

330 
Asp Glu Leu 
345 

Ala Lys Glu 



Gly Ser Leu 
y 270 
Lys He Ser 

285 
Lys Ala Lys 
300 

His Thr Asp 



Ala He Leu 



Glu Lys Leu 
350 

Met Leu Thr 
365 



lie Ser 

Ala He 

Lys Cys 

Leu Gly 
320 
Lys Thr 
335 

Phe Glu 



Asn Ser 



<210> 25 
<2H> H24 

<212> DNA qeauence 
<213> Artificial Sequen 

<220> 

<223> OspC Chimera 



<221> CDS 

<222> (1)...< U24) \ 

\ +- ra tct gca aat tct 

- SS $ £ £ £ » S - - s " w * "5 s " 

Met Aia r \ 

D \ ^„ aaa aaa 



48 



Met Ala uys ~» — x - ^ 96 

asBBSseiisAssBtseB 

« \ «a aaa l y ^ 



™ r« £ £ u« £ s» s £ £ 

Leu Leu Ser bet 55 
50 



a act att ggt aaa aaa 192 
J S He Gly Lys Lys 
V 60 



Leu Leu — 55 \ 

50 ^Aaat cac aat gga tea 24U 

- - K £ £ 8S 2 S S £ S£V - - « To 

He His Gin Asn v 
65 Aa aaa caa aaa tta iou 

« £ s s fi - s s £ s s "V - - 

Leu Leu Aia \ 

an- aat gcg <3 ct a y 
^ aaa gga tta aag gaa aaa att v ^ Lys 

^ ffi £ £ - =" & - 35 510 y \ 110 

iSy 100 \ 



aaa tgt 
Lys Cys 



tea gaa aca 
Ser\Glu Thr 
115 



ctt ggt 
Leu Gly 
130 

aaa aca 
Lys Thr 
145 

ttt gaa 
Phe Glu 



aat tea 
Asn Ser 



atg gta 
Met Val 



aaa gc 
Lys 



ggt 
Gly 



aat ggt dpt 
Asn Gly T] 



tea gta gag 
Ser Val Glu 
165 



ttt act aat 
Phe Thr Asn 
120 

gtt act gat 
Val Thr Asp 
135 

aaa act aaa 
Lys Thr Lys 
150 

ttg tea 
5al Leu Ser 
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aaa tta aaa 
Lys Leu Lys 



get gat gca 
Ala Asp Ala 



ggt get gaa 
Gly Ala Glu 
155 

aaa gca get 
Lys Ala Ala 
170 



gaa aaa cac 
Glu Lys His 
125 

aaa gaa gee 
Lys Glu Ala 
140 

gaa ctt gga 
Glu Leu Gly 



aca gat 
Thr Asp 



aaa gag atg 
Lys Glu Met 



att tta 
He Leu 



aaa tta 
Lys Leu 
160 

ctt get 
Leu Ala 
175. 



gtt aaa gag 
Val Lys Glu 
180 



ct\ aca age 
Thr Ser 



aat aat tea 
Asn Asn Ser 
195 



gat gag 
Asp Glu 
210 

aca gaa 
Thr Glu 
225 



tct gtt aaa 
Ser Val Lys 



tct aac gca 
Ser Asn Ala 



gga a>aa gat 
Gly L5ts Asp 
200 

ggg cct\aat 
Gly Proven 
215 

gtt gtt c\ 
Val Val 
230 



cct gtt gtg 
Pro Val Val 
185 

ggg aat aca 
Gly Asn Thr 



ctt aca gaa 
Leu Thr Glu 



get gtg aaa 
Ala Val Lys 
235 



gca gaa agt 
Ala Glu Ser 
190 

tct gca aat 
Ser Ala Asn 
205 

ata agt aaa 
He Ser Lys 
220 

gaa att gaa 
Glu He Glu 



cca gec 
Pro Ala 



tct get 
Ser Ala 



aaa att 
Lys He 



384 



432 



480 



528 



576 



624 



672 



ctt gca 
Leu Ala 



tct ata gat 
Ser He Asp 
245 



caa caa 
Gin Gin 



tta gca 
Leu Ala 



aat ggt ggt 
Asn Gly Gly 
260 



gaa ctt get 
Glu Leu Ala 



tta get gtc 
Leu Ala Val 



ggt get tat 
Gly Ala Tyr 
275 



gga ttg 
Gly Leu 
290 

aaa tgt 
Lys Cys 
305 

ctt gga 
Leu Gly 



ata aca 
tie Thr 



aaa aat tea 
Lys Asn Ser 



aca ata tea 
Thr He Ser 
280 

gaa aaa tta 
Glu Lys Leu 
295 



act aaa get 
^hr Lys Ala 
250 

gcg ggg 
t Ala Gly 



aaa eta ata 
Lys Leu He 



aag gaa 
Lys Glu Xys 



att ggt aaa 
He Gly Lys 



act ttg 
Thr Leu 
240 

aaa ata 
Lys He 
255 



tct gaa gat 
Ser Glu Asp 



att gaa aat 
He Glu Asn 
325 

gat gca get 
Asp Ala Ala 
340 



ttt act aaa 
Phe Thr Lys 
310 

gtt act gat 
Val Thr Asp 



aaa eta ga 
Lys Leu 

315 

gag aat gca 
Glu Asn Ala 
330 



cat aat gga 
His Asn Gly 
270 

aca caa aaa 
Thr Gin Lys 
285 

att gaa aat 
He Glu Asn 
300 

gga gaa cat 
Gly Glu His 



aca ttg 
Thr Leu 



tta gat 
Leu Asp 



get aag 
Ala Lys 



720 



768 



816 



864 



912 



aa aaa get 
L&s Lys Ala 



aaa gat aag 
Lys Asp Lys 



ggc get gca 
Gly Ala Ala 
345 



gag Wt gaa 
Glu \eu Glu 
350 



gcg caa 
Ala Gin 
320 

att tta 
He Leu 
335 

aag eta 
Lys Leu 



960 



1008 



1056 



21/102 



»' - sir ti as i2 s e s s is ss - - ss 

Phe Lys Ala Val Glu\Asn Leu ^ y 365 
355 \ 360 



aat tea gtt aaa gag 
Asn Ser Val Lys Glu 
370 



it ac 



Le\ 



1104 



1124 



<210> 26 
<211> 373 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> OspC Chimera 

HTcyWsn Asn Ser Gly Lys 1 Qly Asn Thr ser Al, Asn Ser Ma 

4 Glu ser val Lys Gly Pro AsUeu Thr 61. Ue Ser Lys Ly. He 

Thr Asp ser Asn «. Val Leu Leu^la Val Lys Glu Val Glu Ala Leu 

35 ti » on rin lie Ala Ala Lys Ala He Gly Lys Lys He 
Leu Ser Ser He Asp Glu lie Aia m<* y ^ 

Hi. II Asn Asn Gly Leu Asp Thr GlV Tyr Asn His Asn Gly Ser Leu 
Leu Al, Gly Al. Tyr Ala lie Ser Ulsu He Lys Gin Lys Leu Asp 
Gly Leu Lys Asn Glu Gly Leu Lys GluYys Ue Asp Ale Ala Lys Lys 
Cys Ser Glu Tnr Phe Thr Asn Lys Leu lVs Glu Lys His Thr Asp Leu 
Gly Lys III Gly v.! Thr Asp Ala Asp Al\ Lys Glu Ala Ue Leu Lys 
Thr As" Gly Thr Lys Thr Lys Gly Ala G1u\g1u Leu Gly Lys Leu Phe 
III Ser Val Glu V,l Leu Ser Lys Ala Ma uvs Glu net Leu Ma Asn 
ser v,l Lys Glu III Thr Ser Pro Val val AlV 01. Ser Pro Ala Het 

180 ^ t o a C o riv Asn Thr Ser\Ala Asn Ser Ala Asp 
Val Asn Asn Ser Gly Lys Asp Gly Asn inr v ^ 

Glu ser III Lys Gly Pro Asn Leu Thr Glu Ue W ^ ^ ^ ^ 
Glu Ser Asn Al, Val Val Leu Al, V,l Lys Glu lE Glu Thr Leu Leu 
fla ser II. Asp Glu Leu Ma Thr Lys M. lie Gl\ Lys Lys lie Gin 
Gin AS„ Gly Gly til Al, Val Glu Al, Gly His Asn W Thr Leu Leu 
Ma Gly Ala Tyr Thr lie Ser Lys Leu lie Thr Gin L^s Leu Asp Gly 
Leu Lys Asn Ser Glu Lys Leu Lys Glu Lys Ue Glu AsS Al, Lys Lys 
cys III Glu Asp Phe Thr Lys Lys Leu Glu Gly Glu HisWa Gin Leu 
305 310 



A 



22/102 

Gly He Glu As\ Val Thr Asp Glu Asn Ala Lys Lys Ala lie Leu lie 

\325 330 JJD 

Thr Asp Ala AlaVys Asp Lys Gly Ala Ala Glu Leu Glu Lys Leu Phe 

Lys Ala Val Glu jL Leu Ala Lys Ala Ala Lys Glu Met Leu Ala Asn 

Y 355 \ 360 365 

Ser Val Lys Glu Let 

370 



<210> 27 
<211> 1137 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> OspC Chimera 



a 
m 

H 

m 

Si 

O 

Pi 

6 

G 



<221> CDS 
<222> (1) . • • (1137) 

alTgciTtgt aat aat tea gggXaaa gat ggg aat aca tct gca aat tct 
Me? Ala Cys Asn Asn Ser Gly \ys Asp Gly Asn Thr Ser Ala Asn Ser 
1 5 \ 10 13 

act aat qaq tct gtt aaa ggg ccV aat ctt aca gaa ata aat aaa aaa 
£ Asp flu Ser Val Lys Gly Pr\ Asn Leu Thr Glu lie Asn Lys Lys 
20 \ 25 

„ i-i- ,™ aat tct aat qcg gtt tta \t fc S ct gtg aaa gag gtt g3a g ? 9 
fie Thr lsp Ser Asn All Val Leu Su Ala Val Lys Glu Val Glu Ala 
35 40 \ 45 

ttn rta tea tct ata gat gaa att gcA, get aaa get att ggt aaa aaa 
| Leu Leu Ser Ser lie Asp Glu lie AlaWa Lys Ala lie Gly Lys Lys 
'SO 55 \ 60 

lata cac caa aat aat ggt ttg gat acc g\a aat aat cac aat gga tea 
lie His Gin Asn Asn Gly Leu Asp Thr GlV Asn Asn His Asn Gly Ser 
65 70 \ 75 

tta tta gcg gga get tat gca ata tea accVta ata aaa caa aaa tta 
Leu Leu III Gly Ala Tyr Ala lie Ser Thr leu lie Lys Gin Lys Leu 

85 90 \ yD 

gat gga ttg aaa aat gaa gga tta aag gaa aaV att gat gcg get aag 
Asp Gly Leu Lys Asn Glu Gly Leu Lys Glu Ly^ He Asp Ala Ala Lys 
100 105 X 



aaa tgt tct gaa aca ttt act aat aaa tta aaa 
Lys Cys Ser Glu Thr Phe Thr Asn Lys Leu Lys 
115 120 



aaa cac aca gat 
Lu Lys His Thr Asp 
125 



ctt aat aaa gaa ggt gtt act gat get gat gca aaV gaa gec att tta 
Leu Gly lys gL Gly Val Thr Asp Ala Asp Ala Lyl Glu Ala He Leu 
130 135 «0\ 



48 



96 



144 



192 



240 



288 



336 



384 



432 



23/102 

aaa aca aat gg\ act aaa act aaa ggt get gaa gaa ctt gga aaa tta 
Lys Ma Asn llW Lys Thr Lys Gly Ala Glu Glu Leu Gly Lys Leu 
145 \ 150 

ttt aaa tea at a cfeg gtc ttg tea aaa gca get aaa gag atg ctt get 
Phe Glu Ser Val X Val Leu Ser Lys Ala Ala Lys Glu Met Leu Ala 
1 6p 1 7 0 

aat tea gtt aaa gag\ctt aca age cct gtt gtg gca gaa agt cca aaa 
Asn Ser Sal Lys GlJ \eu Thr Ser Pro Val Val Ala Glu Ser Pro Lys 
180 \ 185 190 



aaa cct tec atg gta a\t aat tea ggg aaa gat ggg aat aca tct gca 
Lys Pro Ser Me? Val aK Asn Ser Gly Lys Asp Gly Asn Thr Ser Ala 
195 \ 200 



205 



aat tct act aat gag tctXgtt aaa ggg cct aat ctt aca gaa ata agt 
Asn Ser Ma Sp Glu Serial Lys Gly Pro Asn Leu Thr Glu lie Ser 
210 220 



aaa aaa att aca gaa tct 
Lys Lys He Thr Glu Ser 
225 230 



ic gca gtt gtt etc gec gtg aaa gaa gtt 
Asn Ala Val Val Leu Ala Val Lys Glu Val 
235 240 



gaa act ttg ctt aca tct at A gat gag ctt get aaa get att ggt aaa 
Glu Thr Leu Leu Thr Ser IleUsp Glu Leu Ala Lys Ala lie Gly Lys 
245 \ 250 



aaa ata aaa aac gat gtt agt 
Lys He Lys Asn Asp Val Ser 
260 



3ta gat aat gag gca gat cac aac gga 
>u Asp Asn Glu Ala Asp His Asn Gly 
1 265 270 



tea tta ata tea gga gca tat tta\ att tea aac tta ata aca aaa aaa 
Ser Leu lie Ser Gly Ala Tyr LeuXlle Ser Asn Leu lie Thr Lys Lys 
275 280 \ 285 

ata agt gca ata aaa gat tea gga la ttg aag gca gaa att gaa aag 
lie Ser Ala He Lys Asp Ser Gly g\u Leu Lys Ala Glu lie Glu Lys 
290 295 \ 300 

get aag aaa tgt tct gaa gaa ttt acA get aaa tta aaa ggt gaa cac 
Ala Lys Lys Cys Ser Glu Glu Phe ThrUla Lys Leu Lys Gly Glu His 
305 310 X 3 

aca qat ctt ggt aaa gaa ggc gtt act g\t gat aat gca aaa aaa gee 
?hr Asp Leu lly Lys Glu Gly Val Thr aL Asp Asn Ala Lys Lys Ala 
325 33 V " 

tta aaa aca aat aat gat aaa act aagXggc get gat gaa ctt gaa 
He leu lyl ?hr Asn Asn Lp Lys Thr LysWy Ala Asp Glu Leu Glu 
340 345 V ^ U 



aag tta ttt gaa tea gta aaa aac ttg tea a\ 
Lvs Leu Phe Glu Ser Val Lys Asn Leu Ser L} 
Y 355 3 60 

ctt act aat tea gtt aaa gag ctt aca age taa^ 
Leu Thr Asn Ser Val Lys Glu Leu Thr Ser * 
370 375 



gca get aaa gag atg 
Ala Ala Lys Glu Met 
365 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1137 



\ 
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*210> 28 
<kl> 378 
<2P2> PRT 

<215^ Artificial Sequence 
<220>\ 

<223> OapC Chimera 



<400> 28 



Met 


Ala 


Cy\ 


Asn 


Asn 


Ser 


Gly 


Lys Asp Gly 


Asn 


Thr 


Ser 


Ala 


Asn 


Ser 


1 






5 










10 










15 




Ala 


Asp 


Glu 


Ser 


Val 


Lys 


Gly 


Pro 


Asn 


Leu 


Thr 


Glu 


He 


Asn 


Lys 


Lys 






2\ 










25 










30 






He 


Thr 


Asp 
35 


Se\ 


Asn 


Ala 


Val 


Leu 
40 


Leu 


Ala 


Val 


Lys 


Glu 
45 


Val 


Glu 


Ala 


Leu 


Leu 


Ser 


Ser 


\le 


Asp 


Glu 


He 


Ala 


Ala 


Lys Ala 


He 


Gly 


Lys 


Lys 




50 










55 










60 










He 


His 


Gin 


Asn 


AsV 


Gly 


Leu 


Asp 


Thr 


Glu 


Asn 


Asn 


His 


Asn 


Gly 


Ser 


65 










70 










75 










80 


Leu 


Leu 


Ala 


Gly 


Ala 


\Tyr 


Ala 


He 


Ser 


Thr 


Leu 


He 


Lys 


Gin 


Lys 


Leu 








85 










90 










95 




Asp 


Gly 


Leu 


Lys 


Asn 


g\u 


Gly 


Leu 


Lys 


Glu 


Lys 


He 


Asp 


Ala 


Ala 


Lys 




100 










105 










110 






Lys 


Cys 


Ser 


Glu 


Thr 


Phe\ 


Thr 


Asn 


Lys 


Leu 


Lys 


Glu 


Lys 


His 


Thr 


Asp 


115 










120 










125 








Leu 


Gly 


Lys 


Glu 


Gly 


Val 


Tttir 


Asp Ala Asp 


Ala 


Lys 


Glu 


Ala 


He 


Leu 




130 










l\5 










140 










Lys 


Ala 


Asn 


Gly 


Thr 


Lys 


Th\ 


Lys 


Gly Ala 


Glu 


Glu 


Leu 


Gly 


Lys 


Leu 


145 










150 










155 










160 


Phe 


Glu 


Ser 


Val 


Glu 
165 


Val 


Leu 


;Ber 


Lys 


Ala 
170 


Ala 


Lys 


Glu 


Met 


Leu 
175 


Ala 


Asn 


Ser 


Val 


Lys 
180 


Glu 


Leu 


Thr 


SeV 


Pro 
185 


Val 


Val 


Ala 


Glu 


Ser 
190 


Pro 


Lys 


Lys 


Pro 


Ser 


Met 


Val 


Asn 


Asn 


Ser 


>Gly Lys 


Asp 


Gly 


Asn 


Thr 


Ser 


Ala 




195 










200 










205 








Asn 


Ser 


Ala 


Asp 


Glu 


Ser 


Val 


Lys 


GJSv 


Pro 


Asn 


Leu 


Thr 


Glu 


He 


Ser 




210 








215 










220 










Lys 


Lys 


He 


Thr 


Glu 


Ser 


Asn 


Ala 


Val 


Wal 


Leu 


Ala 


Val 


Lys 


Glu 


Val 


225 








230 










235 










240 


Glu 


Thr 


Leu 


Leu 


Thr 
245 


Ser 


He 


Asp 


Glu 


l\u 
25QL 


Ala 


Lys 


Ala 


He 


Gly 
255 


Lys 


Lys 


He 


Lys 


Asn 


Asp 


Val 


Ser 


Leu Asp Asn^ 


\Glu 


Ala 


Asp 


His 


Asn 


Gly 






260 










265 










270 






Ser 


Leu 


He 
275 


Ser 


Gly 


Ala 


Tyr 


Leu 
280 


lie 


Ser 


An 


Leu 


He 
285 


Thr 


Lys 


Lys 


He 


Ser 


Ala 


He 


Lys 


Asp 


Ser 


Gly Glu 


Leu 


Lys\ 


Ala 


Glu 


He 


Glu 


Lys 




290 










295 










\300 










Ala 


Lys 


Lys 


Cys 


Ser 


Glu 


Glu 


Phe 


Thr 


Ala 


Lys 


Deu 


Lys 


Gly 


Glu 


His 


305 






310 










315 










320 


Thr 


Asp 


Leu 


Gly 


Lys 


Glu 


Gly 


Val 


Thr 


Asp 


Asp 


As\ 


Ala 


Lys 


Lys 


Ala 








325 










330 










335 




He 


Leu 


Lys 


Thr 


Asn 


Asn 


Asp 


Lys 


Thr 


Lys 


Gly Ala 


Vsp 


Glu 


Leu 


Glu 






340 










345 










350 






Lys 


Leu 


Phe 


Glu 


Ser 


Val 


Lys 


Asn 


Leu 


Ser 


Lys 


Ala 


AM 


Lys 


Glu 


Met 




355 










360 










3 6 Si 








Leu 


Thr 
370 


Asn 


Ser 


Val 


Lys 


Glu 
375 


Leu 


Thr 


Ser 















A 



25/102 



>10> 29 
Ll> 1133 
<2\L2> DNA 

<2x$> Artificial Sequence 
<220> 

<223AOspC Chimera 



<221> CVS 
<222> C 



. (1133) 



<400> 29 

atg get tg\ aat aat tea ggg aaa gat ggg aat aca tct gca aat tct 
Met Ala Cys\Asn Asn Ser Gly Lys Asp Gly Asn Thr Ser Ala Asn Ser 
X 5 10 15 

get gat gag tfct gtt aaa ggg cct aat ctt aca gaa ata aat aaa aaa 
Ala Asp Glu S&r Val Lys Gly Pro Asn Leu Thr Glu He Asn Lys Lys 
20v 25 30 

att acg gat tct \at gcg gtt tta ctt get gtg aaa gag gtt gaa gcg 
He Thr Asp Ser Aten Ala Val Leu Leu Ala Val Lys Glu Val Glu Ala 
35 \ 40 45 

ttg ctg tea tct ata\gat gaa att get get aaa get att ggt aaa aaa 
Leu Leu Ser Ser He Asp Glu He Ala Ala Lys Ala He Gly Lys Lys 
50 \ 55 60 

ata cac caa aat aat gg\ ttg gat acc gaa aat aat cac aat gga tea 
He His Gin Asn Asn Gly\Leu Asp Thr Glu Asn Asn His Asn Gly Ser 
65 70 \ 75 80 



ttg tta gcg gga get tat g 
Leu Leu Ala Gly Ala Tyr 
85 



ata tea acc eta ata aaa caa aaa tta 
Al\ He Ser Thr Leu He Lys Gin Lys Leu 
90 95 



48 



96 



144 



192 



240 



288 



gat gga ttg aaa aat gaa gga tta aag gaa aaa att gat gcg get aag 
Asp Gly Leu Lys Asn Glu Gly L#u Lys Glu Lys He Asp Ala Ala Lys 
100 \ 105 HO 



aaa tgt tct gaa aca ttt act aat 
Lys Cys Ser Glu Thr Phe Thr Asn 
115 120 



tta aaa gaa aaa cac aca gat 
fcs Leu Lys Glu Lys His Thr Asp 
125 



ctt ggt aaa gaa ggt gtt act gat get Vat gca aaa gaa gee att tta 
Leu Gly Lys Glu Gly Val Thr Asp Ala Asp Ala Lys Glu Ala He Leu 
130 135 \ 140 



aaa gca aat ggt act aaa act aaa ggt get* 
Lys Ala Asn Gly Thr Lys Thr Lys Gly Ala 
145 150 



^gaa gaa ctt gga aaa tta 
Jlu Glu Leu Gly Lys Leu 
5 160 



ttt gaa tea gta gag gtc ttg tea aaa gca gc& aaa gag atg ctt get 
Phe Glu Ser Val Glu Val Leu Ser Lys Ala AlaVLys Glu Met Leu Ala 
165 170 \ 175 



336 



384 



432 



480 



528 




26/102 



aat tea g\t aaa gag ctt aca age cct gtt gtg gca gaa agt cca aaa 
Asn Ser Va\ Lys Glu Leu Thr Ser Pro Val Val Ala Glu Ser Pro Lys 
v 180 185 190 



aaa cct tec ai 
Lys Pro Ser 
195 



gta aat aat tea gga aaa gat ggg aat aca tct gca 
Val Asn Asn Ser Gly Lys Asp Gly Asn Thr Ser Ala 
200 205 



576 



624 



aat tct get gat 
Asn Ser Ala Asp 
210 



ig tct gtt aaa ggg cct aat ctt aca gaa ata agt 
Ser Val Lys Gly Pro Asn Leu Thr Glu lie Ser 
215 220 



aaa aaa att aca gaa \ct aac gca gtt gtt ctg get gtg aaa gaa att 
Lys Lys He Thr Glu Ster Asn Ala Val Val Leu Ala Val Lys Glu He 
225 230 235 240 

gaa act ttg ctt gca tct\ata gat gaa ctt get act aaa get att ggt 
Glu Thr Leu Leu Ala Ser \le Asp Glu Leu Ala Thr Lys Ala He Gly 
245 \ 250 255 

aaa aaa ata caa caa aat gg\ ggt tta get gtc gaa gcg ggg cat aat 
Lys Lys He Gin Gin Asn Gly\Gly Leu Ala Val Glu Ala Gly His Asn 
260 \ 265 270 

gga aca ttg tta gca ggt get tat aca ata tea aaa eta ata aca caa 
Gly Thr Leu Leu Ala Gly Ala Ty\ Thr He Ser Lys Leu He Thr Gin 
275 280\ 285 



aaa tta gat gga ttg aaa aat tea 
Lys Leu Asp Gly Leu Lys Asn Ser Gl 
290 295 



aaa tta aag gaa aaa att gaa 
Lys Leu Lys Glu Lys He Glu 
300 



aat get aag aaa tgt tct gaa gat ttt \act aaa aaa eta gaa gga gaa 

Asn Ala Lys Lys Cys Ser Glu Asp Phe %hr Lys Lys Leu Glu Gly Glu 

305 310 \ 315 320 

cat gcg caa ctt gga att gaa aat gtt act\ gat gag aat gca aaa aaa 

His Ala Gin Leu Gly He Glu Asn Val Thr\Asp Glu Asn Ala Lys Lys 

325 330 \ 335 

get att tta ata aca gat gca get aaa gat acta ggc get gca gag ctt 

Ala He Leu He Thr Asp Ala Ala Lys Asp Lya Gly Ala Ala Glu Leu 

340 345 \ 350 

gaa aag eta ttt aaa gca gta gaa aac ttg gca aaa gca get aaa gag 

Glu Lys Leu Phe Lys Ala Val Glu Asn Leu Ala l\s Ala Ala Lys Glu 

355 360 \ 365 

atg ctt get aat tea gtt aaa gag ctt ac 

Met Leu Ala Asn Ser Val Lys Glu Leu 

370 375 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1133 



<210> 30 
<211> 377 
<212> PRT 

<213> Artificial Sequence 



27/102 



<2\0> 

<223£ OspC Chimera 
<400>N30 

Met Alas, Cys Asn Asn 

1 \ 5 
Ala Asp Olu Ser Val 
20 

He Thr As£v Ser Asn 
35 

Leu Leu Ser \er He 
50 

He His Gin As\j Asn 
65 

Leu Leu Ala GlyNAla 
\ 5 

Asp Gly Leu Lys aW 
100 

Lys Cys Ser Glu Th 
115 

Leu Gly Lys Glu Gly 
130 

Lys Ala Asn Gly Thr 
145 

Phe Glu Ser Val Glu 
165 

Asn Ser Val Lys Glu 
180 

Lys Pro Ser Met Val 
195 

Asn Ser Ala Asp Glu 
210 

Lys Lys He Thr Glu 
225 

Glu Thr Leu Leu Ala 
245 

Lys Lys He Gin Gin 
260 

Gly Thr Leu Leu Ala 
275 

Lys Leu Asp Gly Leu 
290 

Asn Ala Lys Lys Cys 
305 

His Ala Gin Leu Gly 
325 

Ala He Leu He Thr 
340 

Glu Lys Leu Phe Lys 
355 

Met Leu Ala Asn Ser 
370 



Ser Gly 

Lys Gly 

Ala Val 

Asp Glu 

55 
Gly Leu 
70 

Tyr Ala 

Glu Gly 

Phe Thr 

1 Thr 
135 
Ly^B Thr 
15tf 

Val Yeu 

Leu T 

Asn Astf 

Ser Val 
215 
Ser Asn 
230 

Ser He 



Lys Asp Gly Asn Thr Ser 
10 

Pro Asn Leu Thr Glu He 
25 

Leu Leu Ala Val 
40 

He Ala Ala Lys 



Asn Gly 

Gly Ala 

Lys Asn 
295 
Ser Glu 
310 

He Glu 

Asp Ala 

Ala Val 

Val Lys 
375 



Asp Thr Glu Asn 
75 

He Ser Thr Leu 
90 

Leu Lys Glu Lys 
105 

Asn Lys Leu Lys 
120 

Asp Ala Asp Ala 

Lys Gly Ala Glu 
155 

Ser Lys Ala Ala 
170 

Ser Pro Val Val 
185 

Ser Gly Lys Asp 
1 :00 

's Gly Pro Asn 

Al\ Val Val Leu 
235 

AspY;iu Leu Ala 
250 

Gly l\u Ala Val 
26 

Tyr Thr\lle Ser 
280 

Ser Glu h/s Leu 



Lys Glu 

45 
Ala He 
60 

Asn His 



He Lys 

He Asp 

Glu Lys 
125 
Lys Glu 
140 

Glu Leu 

Lys Glu 

Ala Glu 

Gly Asn 
205 
Leu Thr 
220 

Ala Val 



Ala Asn Ser 
15 

Asn Lys Lys 
30 

Val Glu Ala 

Gly Lys Lys 

Asn Gly Ser 
80 

Gin Lys Leu 
95 

Ala Ala Lys 
110 

His Thr Asp 

Ala He Leu 

Gly Lys Leu 
160 

Met Leu Ala 

175 
Ser Pro Lys 
190 

Thr Ser Ala 
Glu He Ser 



Asp Phe ThV Lys 
315 

Asn Val Thr\Vsp 
330 

Ala Lys Asp 
345 

Glu Asn Leu Al 
360 

Glu Leu 



Thr Lys 

Glu Ala 

Lys Leu 
285 
Lys Glu 
300 

Lys Leu 

Glu Asn 

Gly Ala 

Lys Ala 
365 



Lys Glu He 
240 

Ala He Gly 

255 
Gly His Asn 
270 

He Thr Gin 

Lys He Glu 

Glu Gly Glu 
320 

Ala Lys Lys 

335 
Ala Glu Leu 
350 

Ala Lys Glu 



<210> 31 
<211> 1H2 
<212> DNA 

<213> Artificial Sequence 



28/102 



<zeo> 

<2Z3> OspC Chimera 



<221> 
<222> 



:DS 



,) . . . (1112) 



ss&ss ss e a? ss s ss ss s ss s ss ss 

1 \ 5 10 

s ss ss sx ss ss ss ss ss ss - ss - ssj ss ss 

20\ 25 



att acg gat tct 
He Thr Asp Ser 
35 



at qcg gtt tta ctt get gtg aaa gag gtt gaa gcg 
? Ala Val Leu Leu Ala Val Lys Glu Val Glu Ala 
40 45 



a a s s sfi a a s s s s ss - - « 

50 \ 55 

4- = „f ti-a\aat aat qaa gca aat cgc aac gag tea ttg 

SyS III aSp SS SS ^ L„ Slu Ala As„ AT, As» Glu Ser Leu 

x. +. 4- aA i-ra acc tta ata aca caa aaa tta agt 

a lit SS S SS ?S "A- ?£ II. Thr Oln Lys I« Ser 

85 \ yu 



aaa tta aac gga tea gaa ggt t 
Lys Leu Asn Gly Ser Glu Gly T 
100 



aag gaa aag att gee gca get aag 
Le\ Lys Glu Lys He Ala Ala Ala Lys 
U05 HO 



SS £ til SS ss ss is s s\zS SS asp ss ss a ss 

115 120 X 



gca aaa aaa get att tta 
Ala Lys Lys Ala He Leu 
140 



48 



96 



ctt ggt ata cag ggc gtt act gat gaa a\ 
Leu Gly He Gin Gly Val Thr Asp Glu As 
130 I 35 

ss s ss & 111 ss SS E ss ss^ SS SS SS SIS ss 

2 SS SS SS £ 8S SS S SS SS - - ?f 5 - 

s ss ss ss ss ss ss ss ss ss ss ssy ffi ss ss 

180 185 

ss ss ss ss ss ss s: ss ss ss ss s s^ss ss ss 

195 200 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



29/102 



£ k% £ - sr. ;s £ £ £ s - s: £ - 

210 \ 215 

ss «s & £ £ ?a £ £ & ss £ £ £ s £ is 

225 \ 230 235 



gat gaa ctt 
Asp Glu Leu 



acc aaa get att ggt aag aaa ata ggc aat aat ggt 
Thr Lys Ala He Gly Lys Lys lie Gly Asn Asn Gly 
245 250 255 



£ H K £ ft £ £ £ i £ £ £ £ £ £ 

260 x 26b 

s £ £ £ £\"2 a sr. £ £ £ « £ £ £ £ 

275 \ 280 



gaa tta aag gaa aag at 
Glu Leu Lys Glu Lys 
290 



gat aca get aag caa tgt tct aca gaa ttt 
Asp Thr Ala Lys Gin Cys Ser Thr Glu Phe 
295 300 



aet aat aaa eta aaa agt U cat gea gtg ctt ggt etg gae aat ctt 

Thr Asn Lys Leu Lys Ser Gau His Ala vai Leu my i, v ^ 

305 310 \ 315 

£ £ £ £ K £ Sf £ i £ £ K - § - 

325 * ^ 

£ 5 III £ K £ £ ^1 - s * S i S " " 

340 ^ 345 



tta tea aaa gca get caa gac aca 
Leu Ser Lys Ala Ala Gin Asp Thr 
355 360 

aca agt cc 
Thr Ser 
370 



<210> 32 
<211> 369 
<212> PRT 

<213> Artificial Sequence 



ca aaa aat get gtt aaa gag ctt 
pu Lys Asn Ala Val Lys Glu Leu 
V 365 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1112 



<220> 

<223> OspC Chimera 
Ala VAsn Asn Ser Gly Lys Asp Gly Asn ThrWr Ala Asn Ser Ala 

Asp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu lie Ser Lys Lys lie 

20 25 



Thr Asp 

Leu Ser 

50 
Asn Asp 
65 

Ala Gly 

Leu Asn 

Cys Ser 

Gly He 
130 
Ala Asn 
145 

Ser Gly 

Asn Ser 

Arg Lys 

Gly Pro 
210 
Val Val 
225 

Glu Leu 

Glu Ala 

He Ser 

Leu Lys 
290 
Asn Lys 
305 

Asp Asp 
Lys Gly 
Ser Lys 
Ser 



Ser 
35 

Ser II' 

Gly Ser 

Ala Tyr 

Gly Ser 
100 
Glu Glu 
115 

Gin Gly 

Ala Ala 

Ser Leu 

Val Lys 
180 
Asp Gly 
195 

Asn Leu 

Leu Ala 

Ala Thr 

Asn Gin 
260 
Asp Leu 
275 

Glu Lys 

Leu Lys 

Asn Ala 

Ala Ala 
340 
Ala Ala 
355 



Ala Val 

Asp Glu 

\Leu Asp 
70 
ir He 

Gly 

Phe\ser 

Val Ttir 

Gly Ly 1 
15 

Glu Ser 
165 

Glu Leu 

Asn Ala 

Thr Glu 

Val Lys 
230 
Lys Ala 
245 

Ser Lys 

He Ala 

He Asp 

Ser Glu 
310 
Gin Arg 
325 

Glu Leu 
Gin Asp 



Leu Leu Ala 
40 

Leu Ala Lys 
55 

Asn Glu Ala 

Ser Thr Leu 

Leu Lys Glu 
105 

Thr Lys Leu 
120 

Asp Glu Asn 
135 

Asp Lys Gly 

^Leu Ser Lys 

^ Ser Pro 
185 

S4r Thr Asn 

200 
Il4 Ser Lys 
215 

GluWal Glu 



Asn Th\r Ser 
265 

Glu Ly^ Leu 
28 

Thr Ala \Lys 
295 

His Ala 

Ala He Le 

Glu Lys Le 
345 

Thr Leu Lys 
360 
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Val Lys 

Ala He 

Asn Arg 

75 
He Thr 
90 

Lys He 

Lys Asp 

Ala Lys 

Val Glu 
155 
Ala Ala 
170 

Val Val 

Ser Ala 

Lys He 

Thr Leu 
235 
Lys He 
250 

Leu Leu 

Asn Val 

Gin Cys 

Leu Gly 
315 
Lys Lys 
330 

Phe Lys 
\sn Ala 



Glu Val 

45 
Gly Lys 
60 

Asn Glu 

Gin Lys 

Ala Ala 

Asn His 
125 
Lys Ala 
140 

Glu Leu 

Lys Glu 

His Gly 

Asp Glu 
205 
Thr Glu 
220 

Leu Ala 

Gly Asn 

Ser Gly 

Leu Lys 
285 
Ser Thr 
300 

Leu Asp 

His Ala 

Ala Val 

Val Lys 
365 



Glu Ala Leu 

Lys He Lys 

Ser Leu Leu 
80 

Leu Ser Lys 
95 

Ala Lys Lys 
110 

Ala Gin Leu 

He Leu Lys 

Glu Lys Leu 
160 

Met Leu Ala 
175 

Asn Asn Ser 
190 

Ser Val Lys 

Ser Asn Ala 

Ser He Asp 
240 

Asn Gly Leu 

255 
Ala Tyr Ala 
270 

Asn Glu Glu 

Glu Phe Thr 

Asn Leu Thr 
320 

Asn Lys Asp 

335 
Glu Asn Leu 
350 

Glu Leu Thr 



<210> 33 
<211> 1113 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> OspC Chimera 



<221> CDS 

<222> (1) . . . (1H3) 



<400> 33 



31/102 



aat aat 
Asn Asn 
5 



gat gag 
Asp Glu 



acg gat 
Thr Asp 
35 

ctg tea 
Leu Ser 
50 

aac gat 
Asn Asp 



gca gga 
Ala Gly 



tta aac 
Leu Asn 



tea ggg aaa 
Ser Gly Lys 



aaa ggg cct 
Lys Gly Pro 



tct ata 
Ser He 



ggt agt 
Gly Ser 



get tat 
Ala Tyr 
85 



gcg gtt tta 
Ala Val Leu 
40 

gag ctt 
\sp Glu Leu 
55 

tt^gat aat 
LeuNAsp Asn 
70 

tea 
Ser 



gat ggg aat 
Asp Gly Asn 
10 

aat ctt aca 
Asn Leu Thr 
25 

ctt get gtg 
Leu Ala Val 



aca tct 
Thr Ser 



gaa ata 
Glu He 



get aaa get 
Ala Lys Ala 



tgc tct 
Cys Ser 
115 

ggt ata 
Gly He 
130 

gca aat 
Ala Asn 



tec gga 
Ser Gly 



aat tea 
Asn Ser 



gga tea 
Gly Ser 
100 

gaa gag 
Glu Glu 



gaa ggt t^a 
Glu Gly L€ 



cag ggc 
Gin Gly 



gca gcg 
Ala Ala 



ttt agt act 
Phe Ser Thr 
120 

gtt act gat 
Val Thr Asp 
135 

ggt aaa gat 
Gly Lys Asp 
150 



gaa gca aat 
Glu Ala Asn 
75 

ace tta ata 
Thr Leu He 
90 

aag gaa aag 
Lys Glu Lys 
105 

aaa eta aaa 
js Leu Lys 



aaa gag 
Lys Glu 
45 

att ggt 
lie Gly 
60 

cgc aac 
Arg Asn 



gca aat tct 
Ala Asn Ser 
15 

agt aaa aaa 
Ser Lys Lys 
30 

gtt gaa gcg 
Val Glu Ala 



aca caa 
Thr Gin 



att gee 
He Ala 



gaa\aat gca 
GluVsn Ala 



gat aat 
Asp Asn 
125 

aaa aaa 
Lys Lys 
140 



aaa aaa ata 
Lys Lys He 



gag tea ttg 
Glu Ser Leu 
80 

aaa tta agt 
Lys Leu Ser 
95 

gca get aag 
Ala Ala Lys 
110 

cat gca cag 
His Ala Gin 



get att tta 
Ala He Leu 



aag ggc gtt 
Lys Gl^Val 
V155 



gaa gaa 
Glu Glu 



ggg aaa 
Gly Lys 
195 

ggg cct 
Gly Pro 
210 

gtt gtt 
Val Val 



tea tta 
Ser Leu 
165 

gtt aaa 
Val Lys 
180 

gat ggg 
Asp Gly 



gaa age tta 
Glu Ser Leu 



gag ctt aca 
Glu L*eu Thr 



aat ctt 
Asn Leu 



etc gee 
Leu Ala 



aat aca tct 
Asn Thr Ser 
200 

aca gaa ata 
Thr Glu He 
215 

gtg aaa gaa 
Val Lys Glu 
230 



tea aaa gVa 
Ser Lys Ar 
170 

age cct gtt 
Ser Pro Val 
185 

gca aat tct 
Ala Asn Ser 



get aaa 
Ala Lys 



ctt gaa aag 
Leu Glu Lys 
160 

gag atg ctt 
Glu Met Leu 
175 

cat ggt aat aat 
Hi His Gly Asn Asn 
190 

gag tct gtt 
Glu Ser Val 



agt aaa aaa 
Ser Lys Lys 



gtt gaa act 
Val Glu Thr 
235 



att ac< 
He Thr* 
220 

ttg ctt 
Leu Leu 



gaa tct aac 
.Glu Ser Asn 



tct ata 
Ser He 
240 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



. 624 



672 



720 
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gat gag ^s±t get aaa get att ggt aaa aaa ata aaa aac gat gtt agt 
Asp Glu Leu Ala Lys Ala lie Gly Lys Lys lie Lys Asn Asp Val Ser 
245 250 255 



7 68 



tta gat aat ctog gca gat cac aac gga tea tta ata tea gga gca tat 
Leu Asp Asn GAu Ala Asp His Asn Gly Ser Leu lie Ser Gly Ala Tyr 
26GL 265 270 



816 



tta att tea aac 
Leu lie Ser Asn 
275 



:a ata aca aaa aaa ata agt gca ata aaa gat tea 
lie Thr Lys Lys lie Ser Ala lie Lys Asp Ser 
280 285 



864 



gga gaa ttg aag gcA gaa att gaa aag get aag aaa tgt tct gaa gaa 
Gly Glu Leu Lys Ala\Glu lie Glu Lys Ala Lys Lys Cys Ser Glu Glu 
290 \ 295 300 



912 



ttt act get aaa tta 
Phe Thr Ala Lys Leu Ly£ 
305 



ggt gaa cac aca gat ctt ggt aaa gaa ggc 
Gly Glu His Thr Asp Leu Gly Lys Glu Gly 
315 320 



960 



gtt act gat gat aat gca 
Val Thr Asp Asp Asn Ala Li 
325 



aaa gee att tta aaa aca aat aat gat 
Lys Ala lie Leu Lys Thr Asn Asn Asp 
330 335 



1008 



aaa act aag ggc get gat gaa 
Lys Thr Lys Gly Ala Asp Glu 
340 



;tt gaa aag tta ttt gaa tea gta aaa 
^eu Glu Lys Leu Phe Glu Ser Val Lys 
345 350 



1056 



aac ttg tea aaa gca get aaa gad atg ctt act aat tea gtt aaa gag 
Asn Leu Ser Lys Ala Ala Lys Glu\Met Leu Thr Asn Ser Val Lys Glu 
355 360 \ 365 



1104 



ctt aca age 
Leu Thr Ser 
370 



1113 



<210> 34 
<211> 370 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> OspC Chimera 



<400> 34 

Ala Cys Asn Asn Ser Gly Lys Asp Gly Asn Thr Ser Ala Asn Ser Ala 

1 5 10 \ 15 

Asp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu Ire Ser Lys Lys lie 

20 25 \ 30 

Thr Asp Ser Asn Ala Val Leu Leu Ala Val Lys Glu\ Val Glu Ala Leu 

35 40 Y 5 

Leu Ser Ser lie Asp Glu Leu Ala Lys Ala lie Gly ^ys Lys lie Lys 

50 55 60 

Asn Asp Gly Ser Leu Asp Asn Glu Ala Asn Arg Asn Glu Ser Leu Leu 
65 70 75 \ 80 

Ala Gly Ala Tyr Thr lie Ser Thr Leu lie Thr Gin Lyk Leu Ser Lys 
85 90 \ 95 



Leu Asn 

Cys Ser 

Gly He 
130 
Ala Asn 
145 

Ser Gly 

Asn Ser 

Gly Lys 

Gly Pro 
210 
Val Val 
225 

Glu Leu 

Asp Asn 

He Ser 

Glu Leu 
290 
Thr Ala 
305 

Thr Asp 



Gly Ser 
100 
Glu Glu 
115 

Gin Gly 

Ala Ala 

Ser Leu 

Val Lys 
180 
Asp Gly 
195 

Asn Leu 

Leu Ala 

Ala Lys 

Glu Ala 
260 
Asn Leu 
275 

Lys Ala 
Lys Leu 
Asp Asn 



Slu Gly Leu 

Phe Ser Thr 

Val\Thr Asp 
135 

Gly tys Asp 
1 

Glu SeV Leu 
165 

Glu Leu\Thr 



Thr Lys 

Leu Ser 

Thr Ser 
370 



Gly Ala 
340 
Lys Ala 
355 



Asn Thr 

Thr Glu II 1 
21 

Val Lys Glu 
230 

Ala He Gly 
245 

Asp His Asn 

He Thr Lys 

Glu He Glu 
295 

Lys Gly Glu 

310 
Ala Lys Lys 
325 

Asp Glu Leu 
Ala Lys Glu 



Lys Glu 
105 
Lys Leu 
120 

Glu Asn 

Lys Gly 

Ser Lys 

Ser Pro 
185 
Ala Asn 
200 

Ser Lys 

Glu 

/s Lys 

Ser 
265 
Lys\ lie 
280 

Lys Ala 

His Tt 

Ala Il< 

Glu Lys 
345 
Met Leu 
360 
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Lys He 

Lys Asp 

Ala Lys 

Val Glu 
155 
Ala Ala 
170 

Val Val 

Ser Ala 

Lys He 

Thr Leu 
235 
He Lys 
250 

Leu He 

Ser Ala 

Lys Lys 

Asp Leu 
315 
Leu Lys 
330 

jeu Phe 
ir Asn 



Ala Ala 

Asn His 
125 
Lys Ala 
140 

Glu Leu 

Lys Glu 

His Gly 

Asp Glu 
205 
Thr Glu 
220 

Leu Thr 

Asn Asp 

Ser Gly 

He Lys 
285 
Cys Ser 
300 

Gly Lys 
Thr Asn 
Glu Ser 



Ser Val 
365 



Ala Lys Lys 
110 

Ala Gin Leu 

He Leu Lys 

Glu Lys Leu 
160 

Met Leu Ala 
175 

Asn Asn Ser 
190 

Ser Val Lys 

Ser Asn Ala 

Ser He Asp 
240 

Val Ser Leu 

-255 
Ala Tyr Leu 
270 

Asp Ser Gly 

Glu Glu Phe 

Glu Gly Val 
320 

Asn Asp Lys 

335 
Val Lys Asn 
350 

Lys Glu Leu 



<210> 35 
<211> 1112 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> OspC Chimera 



<221> CDS 
<222> (1) ■ 



. (1112) 



ata°act 5 tqt aat aat tea ggg aaa gat ggg aat aca\ tct gca aat tct 
Se? Ha efs Asn Asn Ser Gly Lys Asp Gly Asn Thr\ser Ala Asn Ser 
l 5 10 

art aat aaa tct gtt aaa ggg cct aat ctt aca gaa aVa agt aaa aaa 
£ Asp III III ?al Lys Gly Pro Asn Leu Thr Glu lie Ser Lys Lys 
20 25 \ 30 



48 



96 



34/102 



att acg crat tct 
He Thr A&d Ser 



ttg ctg tcaVtct 
Leu Leu Ser ?er 
50 

aaa aac gat gc 
Lys Asn Asp 
65 

tta gca gga get 
Leu Ala Gly Ala 



aat gcg gtt 
Asn Ala Val 



ata gat gag 
He Asp Glu 
55 

agt tta gat 
Ser Leu Asp 
70 

^at aca ata 
TVr Thr He 



tta ctt 
Leu Leu 
40 

ctt get 
Leu Ala 



aat gaa 
Asn Glu 



tea acc 
Ser Thr 



get gtg aaa 
Ala Val Lys 



aaa get att 
Lys Ala He 
60 

gca aat cgc 
Ala Asn Arg 
75 

tta ata aca 
Leu He Thr 
90 



gag gtt gaa gcg 14 4 
Glu Val Glu Ala 
45 

ggt aaa aaa ata 192 
Gly Lys Lys He 



aac gag tea ttg 240 
Asn Glu Ser Leu 
80 

caa aaa tta agt 288 
Gin Lys Leu Ser 
95 



aaa tta aac gga 
Lys Leu Asn Gly 
100 

aaa tgc tct gaa 
Lys Cys Ser Glu 
115 

ctt ggt ata cag 
Leu Gly He Gin 
130 

aaa gca aat gca 
Lys Ala Asn Ala 
145 

ttg tec gga tea 
Leu Ser Gly Ser 



tca\gaa ggt 
Ser\Glu Gly 



gag tra; agt 
Glu Phh Ser 



ggc gtt \ct 
Gly Val 



tta aag 
Leu Lys 
105 

act aaa 
Thr Lys 
120 

gat gaa 
Asp Glu 



get aat tea gtt 
Ala Asn Ser Val 
180 

tea gga aaa gat 
Ser Gly Lys Asp 
195 

aaa ggg cct aat 
Lys Gly Pro Asn 
210 

gca gtt gtt ctg 
Ala Val Val Leu 
225 

gat gaa ctt get 
Asp Glu Leu Ala 



ggt tta get gtc 
Gly Leu Ala Val 
260 



gcg ggt aaa\ 
Ala Gly Lys 
150 

tta gaa age 
Leu Glu Ser 
165 

aaa gag ctt 
Lys Glu Leu 



: aag 
\sp Lys 



tfta 
Lefc 



tea 
Ser 



aca age 
Thr Ser 



gaa aag att 
Glu Lys He 



eta aaa gat 
Leu Lys Asp 



aat gca aaa 
Asn Ala Lys 
140 

ggc gtt gaa 
Gly Val Glu 
155 

aaa gca get 
Lys Ala Ala 
170 

cct gtt gtc 
Pro Val Val 



gec gca get aag 336 
Ala Ala Ala Lys 
110 

aat cat gca cag 384 

Asn His Ala Gin 

125 

aaa get att tta 432 
Lys Ala He Leu 



ggg aat aca 
Gly Asn Thr 



tct gc\ aat 
Ser Ala 
200 



VAsn 



ctt aca gaa 
Leu Thr Glu 
215 

get gtg aaa 
Ala Val Lys 
230 

act aaa get 
Thr Lys Ala 
245 

gaa gcg ggg 
Glu Ala Gly 



ata agt a\ 
He Ser Li 



gaa ctt gaa aag 4 80 
Glu Leu Glu Lys 
160 

aaa gag atg ctt 528 
Lys Glu Met Leu 
175 

cat ggt aat aat 576 
His Gly Asn Asn 
190 

tct get gat gag tct gtt 624 
Ser Ala Asp Glu Ser Val 
205 

aca gaa tct aac 672 
Thr Glu Ser Asn 



gaa att gaa 
Glu He Glu 



att ggt aaa 
He Gly Lys 
250 

cat aat gga 
His Asn Gly 
265 



aaa att 
Lys He 
220 

act ttg 
Leu 

35 

aaa ata 
Lys\ He 



aca 
Thr 



ctt gca tct ata 720 
Leu Ala Ser He 
240 

caa caa aat ggt 7 68 
Gin Gin Asn Gly 
255 

tta gca ggt get 816 
Leu Ala Gly Ala 
270 




y3; 

m 

m 



D 

St 

o 
o 



at aca at 
Tyr Thr I] 
275 
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tea aaa eta ata aca caa aaa tta gat gga ttg aaa aat 
Ser Lys Leu lie Thr Gin Lys Leu Asp Gly Leu Lys Asn 
280 285 



ca gaa aaa Vta aag gaa aaa att gaa aat get aag aaa tgt tct gaa 

$er Glu Lys Deu Lys Glu Lys lie Glu Asn Ala Lys Lys Cys Ser Glu 

290 \ 295 300 

Aat ttt act aaa\aaa eta gaa gga gaa cat gcg caa ctt gga att gaa 

Asp Phe Thr Lys Lys Leu Glu Gly Glu His Ala Gin Leu Gly lie Glu 

;}05 \ 310 315 320 

aat gtt act gat gaq aat gca aaa aaa get att tta ata aca gat gca 

^sn Val Thr Asp GMAsn Ala Lys Lys Ala lie Leu lie Thr Asp Ala 
325 \ 330 335 

dct aaa gat aag ggc g&t gca gag ctt gaa aag eta ttt aaa gca gta 

j|la Lys Asp Lys Gly Alia Ala Glu Leu Glu Lys Leu Phe Lys Ala Val 

340 \ 345 350 



caa aac ttg gca aaa gca 
qiu Asn Leu Ala Lys Ala 
355 

glag ctt ac 
qlu Leu 
370 



<210> 36 
<211> 369 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> OspC Chimera 
<400> 36 

Ala Cys Asn Asn Ser Gly Lys Asp 
1 5 

sp Glu Ser Val Lys Gly Pro Asn Leu Th: 

20 25 
hr Asp Ser Asn Ala Val Leu Leu Ala Val 

35 40 
eu Ser Ser lie Asp Glu Leu Ala Lys Ala 
50 55 
alsn Asp Gly Ser Leu Asp Asn Glu Ala Asn 
65 70 

Ala Gly Ala Tyr Thr lie Ser Thr Leu He 
| 85 90 

Lfeu Asn Gly Ser Glu Gly Leu Lys Glu Lys 
\ 100 105 

C^As Ser Glu Glu Phe Ser Thr Lys Leu Lys 
\ 115 120 

Gly x He Gin Gly Val Thr Asp Glu Asn Ala 
X 130 135 

Ala Asn Ala Ala Gly Lys Asp Lys Gly Val 

145 150 



aaa gag atg ctt get aat tea gtt aaa 
La Lys Glu Met Leu Ala Asn Ser Val Lys 
360 365 



Thr Ser Ala 

Glu He Ser 

's Glu Val 
45 

Il\ Gly Lys 
60 

Arg^sn Glu 
75 

Thr Gin Lys 

He Alk Ala 

Asp Asn T^is 
5 

Lys Lys A\a 

140 
Glu Glu Lei 
155 



Asn Ser Ala 
15 

Lys Lys He 
30 

Glu Ala Leu 

Lys lie Lys 

Ser Leu Leu 
80 

Leu Ser Lys 
95 

Ala Lys Lys 
110 

Ala Gin Leu 

He Leu Lys 

Glu Lys Leu 
160 



864 



912 



960 



1008 



1056 



1104 



1112 
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Ser 


Gly 


Ser 


Leu 


G\u 


Ser 


Leu 


Ser 


Lys 


Ala 


Ala 


Lys 


Glu 


Met 


Leu 


Ala 








iete 










170 










175 




Asn 


Ser 


Val 


Lys 
180 


Gld 


Leu 


Thr 


Ser 


Pro 
185 


Val 


Val 


His 


Gly 


Asn 
190 


Asn 


Ser 


Gly 


Lys 


Asp 
195 


Gly 


Asn 


Vhr 


Ser 


Ala 
200 


Asn 


Ser 


Ala 


Asp 


Glu 
205 


Ser 


Val 


Lys 


Gly 


Pro 


Asn 


Leu 


Thr 


g\u 


He 


Ser 


Lys 


Lys 


He 


Thr 


Glu 


Ser 


Asn 


Ala 


210 










215 










220 










Val 


Val 


Leu 


Ala 


Val 


hy\ 


Glu 


He 


Glu 


Thr 


Leu 


Leu 


Ala 


Ser 


He 


Asp 


225 










230> 










235 










240 


Glu 


Leu 


Ala 


Thr 


Lys 


Ala 


Vie 


Gly Lys 


Lys 


He 


Gin 


Gin 


Asn 


Gly 


Gly 










245 










250 










255 




Leu 


Ala 


Val 


Glu 
260 


Ala 


Gly 


h\s 


Asn 


Gly 
265 


Thr 


Leu 


Leu 


Ala 


Gly 
270 


Ala 


Tyr 


Thr 


He 


Ser 
275 


Lys 


Leu 


He 


ThA 


Gin 
\2B0 


Lys 


Leu 


Asp 


Gly 


Leu 
285 


Lys 


Asn 


Ser 


Glu 


Lys 
290 


Leu 


Lys 


Glu 


Lys 


He 
295 


^Glu 


Asn 


Ala 


Lys 


Lys 
300 


Cys 


Ser 


Glu 


Asp 


Phe 


Thr 


Lys 


Lys 


Leu 


Glu 


Gly 


Glu 


His 


Ala 


Gin 


Leu 


Gly 


He 


Glu 


Asn 


305 










310 










315 










320 


Val 


Thr 


Asp 


Glu 


Asn 


Ala 


Lys 


Lyl 


Ala 


He 


Leu 


He 


Thr 


Asp 


Ala 


Ala 








325 










330 










335 




Lys 


Asp 


Lys 


Gly 
340 


Ala 


Ala 


Glu 


Leu 


Wu 
345 


Lys 


Leu 


Phe 


Lys 


Ala 
350 


Val 


Glu 


Asn 


Leu 


Ala 
355 


Lys 


Ala 


Ala 


Lys 


Glu 
360 


Met 


Leu 


Ala 


Asn 


Ser 
365 


Val 


Lys 


Glu 



Leu 



<210> 37 
<211> 1106 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> OspC Chimera 



<221> CDS 
<222> (1) . 



[1106) 



<400> 37 

atg get tgt aat aat tea gga aaa gat ggg aat gca\ tct gca aat tct 
Met Ala Cys Asn Asn Ser Gly Lys Asp Gly Asn Ala^er Ala Asn Ser 
1 5 10 \ 15 



48 



get gat gag tct gtt aaa ggg cct aat ctt aca gaa at^ 
Ala Asp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu IJ 
20 25 



agt aaa aaa 
Ser Lys Lys 
30 



96 



att aca gaa tct aac gca gtt gtt ctg gec gtg aaa gaa cfct gag acc 
He Thr Glu Ser Asn Ala Val Val Leu Ala Val Lys Glu V^l Glu Thr 
35 40 45 



144 



tta ctt gca tct ata gat gaa ctt get acc aaa get att ggt teaa aaa 
Leu Leu Ala Ser He Asp Glu Leu Ala Thr Lys Ala He Gly \ys Lys 
50 55 60 



192 
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at a aac aa\ aat ggt tta gag gcc aat cag agt aaa aac aca tea ttg 
Ue lly Asm Asn Gly Leu Glu Ala Asn Gin Ser Lys Asn Thr Ser Leu 
65 \ 70 75 80 

tta tea gga dct tat gca ata tct gac eta ata gca gaa aaa tta aat 
Leu Ser Gly IL Tyr Ala lie Ser Asp Leu lie Ala Glu Lys Leu Asn 
85 90 y:> 

gta ttg aaa aat\,a a aaa tta aag gaa aag a " gat *£ a ?*! rin 
Sal Leu Lys Asn Glu Glu Leu Lys Glu Lys lie Asp Thr Ala Lys Gin 
100 \ 105 HO 

tat tct aca gaa tt\ act aat aaa eta aaa agt gaa cat gca gtg ctt 
Cvs Ser Thr Glu Phe\Thr Asn Lys Leu Lys Ser Glu His Ala Val Leu 
115 \ 120 125 

ggt ctg gac aat ctt a\t gat gat aat gca caa aga get att tta aaa 
Gly Leu Asp Asn Leu T% Asp Asp Asn Ala Gin Arg Ala lie Leu Lys 
130 \ 135 I 40 

aaa cat gca aat aaa gat\aag ggt get gca gaa ctt gaa aag tta ttt 
Lys His Ala Asn Lys Asp \ys Gly Ala Ala Glu Leu Glu Lys Leu Phe 
145 I 50 * 

aaa gcg gta gaa aac tta tda aaa gca get caa gac aca tta aaa aat 
lys Ala Val Glu Asn Leu Se\ Lys Ala Ala Gin Asp Thr Leu Lys Asn 
165 \ 170 175 

get gtt aaa gag ctt aca agt \ct att gtc cat ggt aat aat tea aga 
Ma Val Lys Glu Leu Thr Ser ire lie Val His Gly Asn Asn Ser Arg 
180 \ 185 I 90 

aaa qat ggg aat gca tct aca aa\ tct gcc gat gag tct gtt aaa ggg 
Lys Asp Gly Asn Ala Ser Thr AsnXser Ala Asp Glu Ser Val Lys Gly 
* 195 200 \ 205 

ect aat ctt aca gaa ata agt aaa a\a att aca gaa tct aac gca gtt 
Pro Asn Leu ?£ Glu lie Ser Lys Lys lie Thr Glu Ser Asn Ala Val 
210 215 \ 220 

gtt ctg gcc gtg aaa gaa gtt gag accVta ctt gca tct ata gat gaa 
Val Leu Ala Val Lys Glu Val Glu Thr \eu Leu Ala Ser lie Asp Glu 
225 230 \ 235 240 

ctt get ace aaa get att ggt aag aaa at\ ggc aat aat ggt tta gag 
Leu Ala Thr Lys Ala lie Gly Lys Lys Ile\Gly Asn Asn Gly Leu Glu 
245 250 \ 255 

gcc aat cag agt aaa aac aca tea ttg tta tVa gga get tat gca ata 
111 Asn Gin Ser Lys Asn Thr Ser Leu Leu sir Gly Ala Tyr Ala lie 
260 265 \ 270 

tct gac eta ata gca gaa aaa tta aat gta ttgXaaa aat gaa gaa tta 
Ser Asp Leu lie Ala Glu Lys Leu Asn Val LeuWs Asn Glu Glu Leu 
275 280 \ 285 

aaa aaa aaa att gat aca get aag caa tgt tct afca gaa ttt act aat 
Lys G?u lyl Tie Asp Thr Ala Lys Gin Cys Ser TlL Glu Phe Thr Asn 
290 295 30P 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



38/102 



aaa eta a3a agt gaa cat gca 
Lvs Leu Lyk Ser Glu His Ala 
305 \ 310 

gat aat gca cVa aga get att 
Asp Asn Ala Gto Arg Ala He 
325 



ggt get gca gaa btt gaa aag 
Gly Ala Ala Glu Deu Glu Lys 
340 

aaa gca get caa gac\aca tta 
Lys Ala Ala Gin Asp \hz Leu 
355 

cc 

<210> 38 
<211> 368 
<212> PRT 

<213> Artificial Sequence 

<220> 
<223> OspC Chimera 

<400> 38 

Met Ala Cys Asn Asn Ser Gly 

1 5 
Ala Asp Glu Ser Val Lys Gly 
20 

He Thr Glu Ser Asn Ala Val 
35 

Leu Leu Ala Ser He Asp Glu 

50 55 
He Gly Asn Asn Gly Leu Glu 
65 ™ 
Leu Ser Gly Ala Tyr Ala He 
85 

Val Leu Lys Asn Glu Glu Leu 
100 

Cys Ser Thr Glu Phe Thr Asn 
115 

Gly Leu Asp Asn Leu Thr Asp 
130 135 
Lys His Ala Asn Lys Asp Lys 
145 150 
Lys Ala Val Glu Asn Leu Ser 
165 

Ala Val Lys Glu Leu Thr Ser 
180 

Lys Asp Gly Asn Ala Ser Thr 
195 

Pro Asn Leu Thr Glu He Ser 
210 215 
Val Leu Ala Val Lys Glu Val 
225 230 



gtg ctt ggt ctg gac aat ctt act gat 
Val Leu Gly Leu Asp Asn Leu Thr Asp 
315 320 

tta aaa aaa cat gca aat aaa gat aag 
Leu Lys Lys His Ala Asn Lys Asp Lys 
330 335 

tta ttt aaa gcg gta gaa aac tta tea 
Leu Phe Lys Ala Val Glu Asn Leu Ser 
345 350 

aaa aat get gtt aaa gag ctt aca agt 
Lys Asn Ala Val Lys Glu Leu Thr Ser 
360 365 



Lys\Asp 

Pro A>en 

21 

Val Lei 
40 

Leu Ala 

Ala Asn 

Ser Asp 

Lys Glu 
105 
Lys Leu 
120 

Asp Asn 

Gly Ala 

Lys Ala 

Pro He 
185 
Asn Ser 
200 

Lys Lys 
Glu Thr 



Gly Asn Ala 
10 

Leu Thr Glu 

Ala Val Lys 

;hr Lys Ala 
60 

Ser Lys 
75 

Leu\Ile Ala 
90 

Lys Me Asp 



Ala GlnN^rg 
% 0 

Ala Glu 
155 
Ala Gin As 
170 

Val His Gly 



Ser Ala 

He Ser 

30 
Glu Val 
45 

He Gly 

Asn Thr 

Glu Lys 

Thr Ala 
110 
His Ala 
125 

Ala He 
Glu Lys 
Thr Leu 



960 



1008 



1056 



1104 



1106 



Ala Asp Glu S 



,sn Asn 
190 
Val 



He Thr Glu 
220 

Leu Leu Ala 
235 



Ser\Asn 
Ser He 



Asn Ser 
15 

Lys Lys 

Glu Thr 

Lys Lys 

Ser Leu 
80 

Leu Asn 
95 

Lys Gin 

Val Leu 

Leu Lys 

Leu Phe 
160 
Lys Asn 
175 

Ser Arg 

Lys Gly 

Ala Val 

Asp Glu 
240 



39/102 



Leu 


Ala 




Lys 


Ala 


He 


Gly 


Lys 


Lys 


He 


Gly 


Asn Asn 


Gly 


Leu 


Glu 








245 










250 








255 




Ala 


Asn 


Gin 


^6er 


Lys 


Asn 


Thr 


Ser 


Leu 


Leu 


Ser 


Gly Ala 


Tyr 


Ala 


He 








260 










265 








270 






Ser 


Asp 


Leu 


IJSe 


Ala 


Glu 


Lys 


Leu 


Asn 


Val 


Leu 


Lys Asn 


Glu 


Glu 


Leu 




275 










280 








285 








Lys 


Glu 


Lys 


Ile> 


\Asp 


Thr 


Ala 


Lys 


Gin 


Cys 


Ser 


Thr Glu 


Phe 


Thr 


Asn 




290 










295 










300 








Lys 


Leu 


Lys 


Ser 


Glu 


His 


Ala 


Val 


Leu 


Gly Leu 


Asp Asn 


Leu 


Thr 


Asp 


305 










310 










315 








320 


Asp 


Asn 


Ala 


Gin 


Arto 


Ala 


He 


Leu 


Lys 


Lys 


His 


Ala Asn 


Lys 


Asp 


Lys 










325V 










330 








335 




Gly 


Ala 


Ala 


Glu 


Leu 


\Glu 


Lys 


Leu 


Phe 


Lys 


Ala 


Val Glu 


Asn 


Leu 


Ser 








340 










345 








350 






Lys 


Ala 


Ala 


Gin 


Asp 


Thr 


Leu 


Lys 


Asn 


Ala 


Val 


Lys Glu 


Leu 


Thr 


Ser 




355 










360 








365 









<210> 39 
<211> 1107 
<212> DNA 
<213> Artificial Sequence 1 

<220> 

<223> OspC Chimera 



<221> CDS 

<222> (1) . . . (1107) 



<400> 39 

atg get tgt aat aat tea gga aaa bat ggg aat gca tct gca aat tct 

Met Ala Cys Asn Asn Ser Gly Lys Asp Gly Asn Ala Ser Ala Asn Ser 
1 5 \ 10 15 



48 



get gat gag tct gtt aaa ggg cct aaV ctt aca gaa ata agt aaa aaa 
Ala Asp Glu Ser Val Lys Gly Pro AsA Leu Thr Glu He Ser Lys Lys 
20 25\ 30 



96 



att aca gaa tct aac gca gtt gtt ctg 
He Thr Glu Ser Asn Ala Val Val Leu 
35 40 



^cc gtg aaa gaa gtt gag acc 
a Val Lys Glu Val Glu Thr 
45 



144 



tta ctt gca tct ata gat gaa ctt get accXaaa get att ggt aaa aaa 
Leu Leu Ala Ser He Asp Glu Leu Ala ThrYys Ala Ile G1 V L Y S L Y S 
50 55 \ 60 



192 



ata ggc aat aat ggt tta gag gee aat cag ad 
Ile Gly Asn Asn Gly Leu Glu Ala Asn Gin Se 
65 70 7f 



aaa aac aca tea ttg 
Lys Asn Thr Ser Leu 
80 



240 



tta tea gga get tat gca ata tct gac eta ata Vjca gaa aaa tta aat 
Leu Ser Gly Ala Tyr Ala Ile Ser Asp Leu Ile Ala Glu Lys Leu Asn 
85 90 \ 95 



288 



gta ttg aaa aat gaa gaa tta aag gaa aag att gat aca get aag caa 
Val Leu Lys Asn Glu Glu Leu Lys Glu Lys Ile Asd Thr Ala Lys Gin 
100 105 \ 110 



336 



40/102 



tgt tct aca gaa ttt act aat aaa eta aaa agt gaa cat gca gtg ctt 
Cys SWr Thr Glu Phe Thr Asn Lys Leu Lys Ser Glu His Ala Val Leu 
115 120 125 



384 



ggt ctg\gac aat ctt act gat gat aat gca caa aga get att tta aaa 
Gly Leu Asp Asn Leu Thr Asp Asp Asn Ala Gin Arg Ala lie Leu Lys 
130 \ 135 140 



4 32 



aaa cat gck aat aaa gat aag ggt get gca gaa ctt gaa aag tta ttt 
Lys His Ala\Asn Lys Asp Lys Gly Ala Ala Glu Leu Glu Lys Leu Phe 
145 \ 150 155 160 



480 



aaa gcg gta ga>a aac tta tea aaa gca get caa gac aca tta aaa aat 
Lys Ala Val Gl\ Asn Leu Ser Lys Ala Ala Gin Asp Thr Leu Lys Asn 
il65 170 175 



528 



get gtt aaa gag 
Ala Val Lys Glu Le 
180 



aca agt cct att gtc cat ggt aat aat tea ggg 
Thr Ser Pro lie Val His Gly Asn Asn Ser Gly 
185 190 



576 



aaa gat ggg aat aca Yet gca aat tct get gat gag tct gtt aaa ggg 
Lys Asp Gly Asn Thr 9er Ala Asn Ser Ala Asp Glu Ser Val Lys Gly 
195 \ 200 205 



624 



cct aat ctt aca gaa ata\agt aaa aaa att aca gaa tct aac gca gtt 
Pro Asn Leu Thr Glu Ile\Ser Lys Lys lie Thr Glu Ser Asn Ala Val 
210 \lb 220 



672 



gtt etc gee gtg aaa gaa gt\t gaa act ttg ctt aca tct ata gat gag 
Val Leu Ala Val Lys Glu Val Glu Thr Leu Leu Thr Ser lie Asp Glu 
225 230 \ 235 240 



720 



ctt get aaa get att ggt aaa 
Leu Ala Lys Ala lie Gly Lys 
245 



aa ata aaa aac gat gtt agt tta gat 
\s lie Lys Asn Asp Val Ser Leu Asp 
250 255 



768 



aat gag gca gat cac aac gga tea Vta ata tea gga gca tat tta att 
Asn Glu Ala Asp His Asn Gly Ser Aeu lie Ser Gly Ala Tyr Leu lie 
260 255 270 



816 



tea aac tta ata aca aaa aaa ata agt\gca ata aaa gat tea gga gaa 
Ser Asn Leu lie Thr Lys Lys lie Ser Vila lie Lys Asp Ser Gly Glu 
275 280 \ 285 



864 



ttg aag gca gaa att gaa aag get aag 
Leu Lys Ala Glu lie Glu Lys Ala Lys 
290 295 



tgt tct gaa gaa ttt act 
v Cys Ser Glu Glu Phe Thr 
300 



912 



get aaa tta aaa ggt gaa cac aca gat ctt g&t aaa gaa ggc gtt act 
Ala Lys Leu Lys Gly Glu His Thr Asp Leu GlV Lys Glu Gly Val Thr 
305 310 315V 320 



960 



gat gat aat gca aaa aaa gee att tta aaa aca &at aat gat aaa act 
Asp Asp Asn Ala Lys Lys Ala lie Leu Lys Thr Asn Asn Asp Lys Thr 
325 330 \ 335 



1008 



aag ggc get gat gaa ctt gaa aag tta ttt gaa tca\gta aaa aac ttg 
Lys Gly Ala Asp Glu Leu Glu Lys Leu Phe Glu Ser \al Lys Asn Leu 
340 345 \ 350 



1056 



41/102 



V art- aat tea qtt aaa gag ctt aca 

e £ s £ a: ss a - £ i« - ™ r 

355 \ 360 



age 
Ser 



<210> 40 
<211> 368 
<212> PRT 
<213> Artificial 

<220> 

<223> OspC Chimera 



<400> 40 

Ala Cys Asn Asn Ser 

1 5 
Asp Glu Ser Val Lys 
20 

Thr Glu Ser Asn Ala 
35 

Leu Ala Ser He Asp 
50 

Gly Asn Asn Gly Leu 
65 

Ser Gly Ala Tyr Ala 
85 

Leu Lys Asn Glu Glu 
100 

Ser Thr Glu Phe Thr 
115 

Leu Asp Asn Leu Thr 
130 

His Ala Asn Lys Asp 
145 

Ala Val Glu Asn Leu 
165 

Val Lys Glu Leu Thr 
180 

Asp Gly Asn Thr Ser 
195 

Asn Leu Thr Glu He 
210 

Leu Ala Val Lys Glu 
225 

Ala Lys Ala He Gly 
245 

Glu Ala Asp His Asn 
260 

Asn Leu He Thr Lys 
275 

Lys Ala Glu He Glu 
290 

Lys Leu Lys Gly Glu 
305 



Gly LysV s P 
Gly Pro ^sn 

Val Val Le 
40 

Glu Leu Ala 
55 

Glu Ala Asn 
70 

He Ser Asp 



Ser Ala 
15 

Lys He 




1104 



1107 



Leu Lys Glu 

Asn Lys Leu 
120 

Asp Asp Asn 

135 
Lys Gly Ala 
150 

Ser Lys Ala 

Ser Pro He 

Ala Asn Ser 
200 

Ser Lys Lys 

215 
Val Glu Thr 
230 

Lys Lys He 

Gly Ser Leu 

Lys He Ser 
280 

Lys Ala Lys 

295 
His Thr Asp 
310 



Ala Gln\ 
17( 

Val His 
185 

Ala Asp 

He Thr 

Leu Leu 

Lys Asn 
250 
He Ser 
265 

Ala He 
Lys Cys 
Leu Gly 



Ser Gli 

300) 
Lys Glu 
315 



Thr Asp 
320 



42/102 

Asp Asn\Ala Lys Lys Ala lie Leu Lys Thr Asn Asn Asp Lys Thr Lys 

325 330 
Gly Ala A\p Glu Leu Glu Lys Leu Phe Glu Ser Val Lys Asn Leu Ser 

\ 340 345 JOU 

Lys Ala Ala\Lys Glu Met Leu Thr Asn Ser Val Lys Glu Leu Thr Ser 
y 355\ 360 365 



<210> 41 
<211> 1106 
<212> DNA 
<213> Artificial 



squence 



<220> 

<223> OspC Chimera 



<221> CDS 
<222> (1) • 



(1106) 



ata^c^tgt aat aat tea gg\ aaa gat ggg aat gca tct gca aat tct 
Met Si cfs Asn Asn Ser Gl^Lys Asp Gly Asn Ala Ser Ala Asn Ser 
1 5 \ 10 

& E s; £ & i" a? k% - s s: s: ss £ £ 

20 \ 25 

;s s s: ss "» s Si & as k sj s se & as ss 

35 40 \ 45 



tta ctt gca tct ata gat gaa ctt get 
Leu Leu Ala Ser lie Asp Glu Leu Ala 
50 55 



aaa get att ggt aaa aaa 
ir Lys Ala He Gly Lys Lys 
60 



ata ggc aat aat ggt tta gag gec aat cA agt aaa aac aca tea ttg 
lie Gly Asn Asn Gly Leu Glu Ala Asn GlnW Lys Asn Thr Ser Leu 
65 70 V75 



| tta tea gga get tat gca ata tct gac eta at 
Leu Ser Gly Ala Tyr Ala lie Ser Asp Leu Il« 
85 90 



gca gaa aaa tta aat 
Ala Glu Lys Leu Asn 
95 



\-nt- trt aca aaa ttt act aat aaa eta aaa agt gaa Neat gca gtg ctt 
fs Ser Thr Glu Phe Thr Asn Lys Leu Lys Ser Glu ks Ala Val Leu 
V)l 115 120 I* 5 

L<- ^r, nar aat ctt act gat gat aat gca caa aga gc\ att tta aaa 
fy Leu Tsp Tsn Leu ?hr Lp Lp Asn Ala Gin Arg AlaAlle Leu Lys 
4 130 135 140 \ 



48 



96 



144 



192 



240 



288 



Igta ttg aaa aat gaa gaa tta aag gaa aag att Jat jca "J "J 336 

Jal Leu Lys Asn Glu Glu Leu Lys Glu Lys lie Asp Thr Ala Lys Gin 
100 105 V 



384 



432 



43/102 



aaa cat ^gca aat aaa gat aag ggt get gca gaa ctt gaa aag tta ttt 
Lys His i^a Asn Lys Asp Lys Gly Ala Ala Glu Leu Glu Lys Leu Phe 
145 \ 150 155 160 



480 



aaa gcg gta \aa aac tta tea aaa gca get caa gac aca tta aaa aat 
Lys Ala Val G^u Asn Leu Ser Lys Ala Ala Gin Asp Thr Leu Lys Asn 
165 170 175 



528 



get gtt aaa gag >ctt aca agt cct att gtc cat ggt aat aat tea gga 
Ala Val Lys Glu Dbu Thr Ser Pro lie Val His Gly Asn Asn Ser Gly 
180 \ 185 190 



576 



aaa gat ggg aat aca Vet gca aat tct 
Lys Asp Gly Asn Thr Ser Ala Asn Ser 
195 \ 200 



get gat gag tct gtt aaa ggg 
Ala Asp Glu Ser Val Lys Gly 
205 



624 



cct aat ctt aca gaa ata\agt aaa aaa att aca gaa tct aac gca gtt 
Pro Asn Leu Thr Glu lie ISer Lys Lys lie Thr Glu Ser Asn Ala Val 
210 220 



672 



gtt ctg get gtg aaa gaa at& gaa act ttg ctt gca tct ata gat gaa 
Val Leu Ala Val Lys Glu Ile\Glu Thr Leu Leu Ala Ser lie Asp Glu 
225 230 \ 235 240 



720 



ctt get act aaa get att ggt acta aaa ata caa caa aat ggt ggt tta 
Leu Ala Thr Lys Ala He Gly Lyk Lys He Gin Gin Asn Gly Gly Leu 
245 \ 250 255 



768 



get gtc gaa gcg ggg cat aat gga aca ttg tta gca ggt get tat aca 
Ala Val Glu Ala Gly His Asn Gly ThV Leu Leu Ala Gly Ala Tyr Thr 
260 265, 270 



816 



ata tea aaa eta ata aca caa aaa tta 

He Ser Lys Leu He Thr Gin Lys Leu 

275 280 

aaa tta aag gaa aaa att gaa aat get 

Lys Leu Lys Glu Lys He Glu Asn Ala 
290 295 



gga ttg aaa aat tea gaa 864 
jp Gly Leu Lys Asn Ser Glu 
285 

aag\aaa tgt tct gaa gat ttt 912 
Lys \ys Cys Ser Glu Asp Phe 
300 



act 
Thr 
305 

act 
Thr 



aaa 
Lys 



gat 
Asp 



aaa eta 
Lys Leu 



gag aat 
Glu Asn 



gaa 
Glu 



gca 
Ala 
325 



gga 
Gly 
310 

aaa 
Lys 



gaa cat gcg 
Glu His Ala 



aaa get att 
Lys Ala He 



caa ctt\ gga att gaa aat gtt 960 

Gin LeuNGly He Glu Asn Val 

315 \ 320 

tta ata ack gat gca get aaa 1008 

Leu He ThrVAsp Ala Ala Lys 
330 \ 335 



gat aag ggc get gca gag ctt gaa aag eta ttt aaa goa gta gaa aac 
Asp Lys Gly Ala Ala Glu Leu Glu Lys Leu Phe Lys Alk Val Glu Asn 
340 345 \350 



1056 



ttg gca aaa gca get aaa gag atg ctt get aat tea gtt aaa gag ctt 
Leu Ala Lys Ala Ala Lys Glu Met Leu Ala Asn Ser Val Ly^ Glu Leu 
355 360 365 



1104 



ac 



1106 



<210> 42 



V 



44/102 



Ll> 367 
L2> PRT 
<2i3> Artificial Sequence 

<220; 

<223> N OspC Chimera 
<400> 4; 

Ala Cys Asn Asn Ser Gly Lys 

1 \ 5 

; Asp Glu SeA Val Lys Gly Pro 
\ Vo 

\Thr Glu Ser A^n Ala Val Val 
35 

^u Ala Ser Il^vAsp Glu Leu 
50 \ 55 

Gly\Asn Asn Gly Dbu Glu Ala 
65 \ \ 70 

Ser G\y Ala Tyr Al\ He Ser 
85 

Leu Lys\sn Glu Glu \eu Lys 
100 

Ser Thr Gl\ Phe Thr As\ Lys 
115 

Leu Asp Asn ileu Thr Asp Xsp 
130 1^ 
His Ala Asn Lys Asp Lys Gl 
145 150 
Ala Val Glu Asn Leu Ser Lys 
165 

Val Lys Glu Leu Thr Ser Pro 
180 

Asp Gly Asn Thr Ser Ala Asn 
195 

Asn Leu Thr Glu He Ser Lys 
210 215 
Leu Ala Val Lys Glu He Glu 
225 230 
Ala Thr Lys Ala He Gly Lys 
245 

Val Glu Ala Gly His Asn Gly 
260 

Ser Lys Leu He Thr Gin Lys 
275 

Leu Lys Glu Lys He Glu Asn 
290 295 
Lys Lys Leu Glu Gly Glu His 
305 310 
Asp Glu Asn Ala Lys Lys Ala 
325 

Lys Gly Ala Ala Glu Leu Glu 
340 

Ala Lys Ala Ala Lys Glu Met 
355 



Asp Gly Asn 
10 

Asn Leu Thr 
25 

Leu Ala Val 
40 

Ala Thr Lys 

Asn Gin Ser 

Asp Leu He 
90 

Glu Lys He 

105 
Leu Lys Ser 
120 

Asn Ala Gin 

Ala Ala Glu 

,1a Ala Gin 
170 

H^ Val His 

185 
Ser \la Asp 
200 

Lys IlV Thr 

Thr LeuYeu 

Lys He Gr 
25 

Thr Leu Leu 

265 
Leu Asp Gly 
280 

Ala Lys Lys 

Ala Gin Leu 

He Leu He 
330 

Lys Leu Phe 

345 
Leu Ala Asn 
360 



Ala Ser Ala Asn 
Glu He 
Lys Glu 



Ala He 
60 

Lys Asn 
75 

Ala Glu 

Asp Thr 

Glu His 

Arg Ala 
140 
Leu Glu 
155 

Asp Thr 

Gly Asn 

Glu Ser 

Glu Ser 
220 
Ala Ser 
235 

Gin Asn 
da Gly 
Lev Lys 
Cys \£er 

mo 

Gly l\e 
315 

Thr Asp 1 
Lys Ala 
Ser Val 



Ser Lys 

30 
Val Glu 
45 

Gly Lys 



Thr Ser 

Lys Leu 

Ala Lys 
110 
Ala Val 
125 

He Leu 

Lys Leu 

Leu Lys 

Asn Ser 
190 
Val Lys 
205 

Asn Ala 

He Asp 

Gly Gly 

Ala Tyr 
270 
Asn Ser 
285 

Glu Asp 

Glu Asn 

,Ala Ala 

%1 Glu 
350 
, Glu 
365* 



Ser Ala 
15 

Lys He 

Thr Leu 

Lys He 

Leu Leu 

80 
Asn Val 
95 

Gin Cys 

Leu Gly 

Lys Lys 

Phe Lys 
160 
Asn Ala 
175 

Gly Lys 

Gly Pro 

Val Val 

Glu Leu 
240 
Leu Ala 
255 

Thr He 

Glu Lys 

Phe Thr 

Val Thr 
320 
Lys Asp 
335 

Asn Leu 
Leu 



<210> 43 
<211> 633 
<212> DNA 



# 



<213>\prrelia burgdorferi 



45/102 



<220> 
<221> CDS 
<222> (1) ■ 



(633) 



<400> 43 \ . . . . ^nt tta ttt tta ttt 

atg aaa aag aa\aca tta agt gcg ata tta atg act tta tt ^ 
Met Lys Lys Asn\Thr Leu Ser Ala He Leu Met inr ^ 

ata tot tgt aat aVtca ggg aaa gat ggg aat aca tct gca aat tot 
He Ser Cys Asn Asn\Ser Gly Lys Asp ^ Q 
20 \ zt> 

in a a a si M s £ a a a: a a a a 

35 \ 40 

~ rr\ n-a ri-t act qtq aaa gag gtt gaa gcg 

a a ik a - s ?a? To Glu Vil Glu sla 

50 55 

a a a a a a a: & a s a s ss sg a a 

65 70 \ 

ata cac caa aat aat ggt ttg gat a\c gaa aat aat cac aat gga tea 

lie His Gin Asn Asn Gly Leu Asp Thk Glu Asn *sn gg 
85 \ 90 

*- a t- nra ata tea aV eta ata aaa caa aaa tta 

a a s s; ?£ ss a a - ^ ^ ^ «■ - 

100 lu;> 

a a a a ss k a a a a ^ a a s a a 

115 120 

a a a a s ss a a a a a a a a £ 

130 135 \ 

,a ss a a as a a a a a | -\ a a a 

\145 150 

te a a se a a a a ss a a a a^ a a 

165 

It gaa tea gta gag gtc ttg tea aaa gca get aaa gag atjk ett get 
She Glu Ser Val Glu Val Leu Ser Lys Ala Ala Lys ciu ^ 
1 18Q l»s \ 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



k a a a s £ s a a a a a a a s 

195 20U 



aaa 
Lys 



624 




A 



46/102 



633 



\ 



s2 

m 
m 

H 

Q 



<210> 
<211> 2( 
<212> 
<213> BorJ 

<400> 44 



Lia burgdorferi 



Lys 


Lys 


Asn 


\rhr 


Leu 


Ser 


Ala 


He 


Leu 


Met 


Thr 


Leu 


Phe 


Leu 


Phe 


He 


1 






5 










10 










15 




Ser 


Cys 


Asn 


Adn 


Ser 


Gly 


Lys 


Asp 


Gly Asn 


Thr 


Ser 


Ala 


Asn 


Ser 


Ala 








20\ 










25 










30 






Asp 


Glu 


Ser 


Val\ 


^Lys 


Gly 


Pro 


Asn 


Leu 


Thr 


Glu 


He 


Asn 


Lys 


Lys 


He 






35 










40 










45 








Thr 


Asp 


Ser 


Asn 


AyLa 


Val 


Leu 


Leu 


Ala 


Val 


Lys 


Glu 


Val 


Glu 


Ala 


Leu 




50 










55 










60 










Leu 


Ser 


Ser 


He 


As\ 


Glu 


He 


Ala 


Ala 


Lys 


Ala 


He 


Gly 


Lys 


Lys 


He 


65 










\70 










75 










80 


His 


Gin 


Asn 


Asn 


Gly 


L<eu 


Asp 


Thr 


Glu 


Asn 


Asn 


His 


Asn Gly 


Ser 


Leu 










85 










90 










95 




Leu 


Ala 


Gly 


Ala 


Tyr 


AlW 


He 


Ser 


Thr 


Leu 


He 


Lys 


Gin 


Lys 


Leu Asp 






100 










105 










110 






Gly 


Leu 


Lys 


Asn 


Glu 


Gly 


Yeu 


Lys 


Glu 


Lys 


He 


Asp 


Ala 


Ala 


Lys 


Lys 




115 










120 










125 








Cys 


Ser 


Glu 


Thr 


Phe 


Thr 


A3n 


Lys 


Leu 


Lys 


Glu 


Lys 


His 


Thr 


Asp 


Leu 




130 










133^ 










140 










Gly 


Lys 


Glu 


Gly 


Val 


Thr 


Asp 


SAla 


Asp Ala 


Lys 


Glu 


Ala 


He 


Leu 


Lys 


145 










150 










155 










160 


Ala 


Asn 


Gly 


Thr 


Lys 


Thr 


Lys 


g\v 


Ala 


Glu 


Glu 


Leu 


Gly 


Lys 


Leu 


Phe 










165 










170 










175 




Glu 


Ser 


Val 


Glu 


Val 


Leu 


Ser 


Lys> 


vAla 


Ala 


Lys 


Glu 


Met 


Leu 


Ala 


Asn 








180 










\85 










190 






Ser 


Val 


Lys 


Glu 


Leu 


Thr 


Ser 


Pro 


Vial 


Val 


Ala 


Glu 


Ser 


Pro 


Lys 


Lys 






195 










200 










205 








Pro 

































<210> 45 
<211> 580 
<212> DNA 

<213> Borrelia burgdorferi 

<220> 
<221> CDS 
<222> (1) . . . (580) 

<400> 45 

atg get tgt aat aat tea ggg aaa gat ggg aat acaVtct gca aat tct 48 
Met Ala Cys Asn Asn Ser Gly Lys Asp Gly Asn Thr Ser Ala Asn Ser 
1 5 10 \ 15 

get gat gag tct gtt aaa ggg cct aat ctt aca gaa ata, aat aaa aaa 96 
Ala Asp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu Ile\Asn Lys Lys 
20 25 \30 



47/102 



att acg gat tct aat gcg gtt tta ctt get gtg aaa gag gtt gaa gcg 
lie Thr AsA Ser Asn Ala Val Leu Leu Ala Val Lys Glu Val Glu Ala 
35\ 40 45 



144 



ttg ctg tea tct ata gat gaa att get get aaa get att ggt aaa aaa 
Leu Leu Ser Set lie Asp Glu lie Ala Ala Lys Ala lie Gly Lys Lys 
50 \ 55 60 



192 



ata cac caa aat 
lie His Gin Asn 
65 



ggt ttg gat acc gaa aat aat cac aat gga tea 
^n Gly Leu Asp Thr Glu Asn Asn His Asn Gly Ser 
70 75 80 



240 



ttg tta gcg gga get tat gca ata tea acc eta ata aaa caa aaa tta 
Leu Leu Ala Gly Ala Tyr Ala lie Ser Thr Leu lie Lys Gin Lys Leu 
85 \ 90 95 



288 



gat gga ttg aaa aat gaaVjga tta aag gaa aaa att gat gcg get aag 
Asp Gly Leu Lys Asn Glu Sly Leu Lys Glu Lys lie Asp Ala Ala Lys 
100 \ 105 110 



336 



aaa tgt tct gaa aca ttt act\ aat aaa tta aaa gaa aaa cac aca gat 
Lys Cys Ser Glu Thr Phe Thr\Asn Lys Leu Lys Glu Lys His Thr Asp 
115 \20 125 



384 



ctt ggt aaa gaa ggt gtt act gat get gat gca aaa gaa gee att tta 
Leu Gly Lys Glu Gly Val Thr AsA Ala Asp Ala Lys Glu Ala lie Leu 
130 135 \ 140 



432 



aaa gca aat ggt act aaa act aaa ggt get gaa gaa ctt gga aaa tta 
Lys Ala Asn Gly Thr Lys Thr Lys GlV Ala Glu Glu Leu Gly Lys Leu 
145 150 \ 155 160 



480 



ttt gaa tea gta gag gtc ttg tea aaa 
Phe Glu Ser Val Glu Val Leu Ser Lys 

165 1 



ca get aaa gag atg ctt get 
Ala Lys Glu Met Leu Ala 
175 



528 



aat tea gtt aaa gag ctt aca age cct gtt\gtg gca gaa agt cca tec 
Asn Ser Val Lys Glu Leu Thr Ser Pro Val Val Ala Glu Ser Pro Ser 
180 185 \ 190 



576 



atg g 
Met 



580 



<210> 46 
<211> 192 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 46 

Ala Cys Asn Asn Ser Gly Lys Asp Gly Asn Thr Ser Alb Asn Ser Ala 

1 5 10 \ 15 

Asp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu lie Asn\Lys Lys lie 

20 25 yo 

Thr Asp Ser Asn Ala Val Leu Leu Ala Val Lys Glu Val ^lu Ala Leu 

35 40 45 

Leu Ser Ser lie Asp Glu lie Ala Ala Lys Ala lie Gly L^s Lys lie 
50 55 60 



48/102 



\ 



His Gin 
65 

Leu Ala 

Gly Leu 

Cys Ser 

Gly Lys 
130 
Ala Asn 
145 

Glu Ser 
Ser Val 



^Asn Asn Gly 

_y Ala Tyr 
85 

Ly\ Asn Glu 
100 

GluV hr phe 
115 

Glu G\y Val 

Gly ThA Lys 

Val Glu 

Lys Glu Le^ 
180 



Leu Asp 
70 

Ala He 

Gly Leu 

Thr Asn 

Thr Asp 
135 
Thr Lys 
150 

Leu Ser 
Thr Ser 



Thr Glu 

Ser Thr 

Lys Glu 
105 
Lys Leu 
120 

Ala Asp 

Gly Ala 

Lys Ala 

Pro Val 
185 



Asn Asn 

75 
Leu He 
90 

Lys He 

Lys Glu 

Ala Lys 

Glu Glu 
155 
Ala Lys 
170 

Val Ala 



His Asn 

Lys Gin 

Asp Ala 

Lys His 
125 
Glu Ala 
140 

Leu Gly 
Glu Met 
Glu Ser 



Gly Ser Leu 
80 

Lys Leu Asp 
95 

Ala Lys Lys 
110 

Thr Asp Leu 

He Leu Lys 

Lys Leu Phe 
160 

Leu Ala Asn 

175 
Pro Ser Met 
190 



o 

iff 

m 

H 

m 



a 



<210> 47 
<211> 639 
<212> DNA 
<213> Borrelia garinii 



<220> 
<221> CDS 
<222> (1) . 



. (639) 



<400> 47 
atg aaa aag aat aca tta agt 
Met Lys Lys Asn Thr Leu Ser 
1 5 



ata tta atg act tta ttt tta ttt 
la He Leu Met Thr Leu Phe Leu Phe 
10 15 



ata tct tgt agt aat tea ggg aaaXggt ggg gat tct gca tct act aat 
lie Ser Cys Ser Asn Ser Gly Lys Tfely Gly Asp Ser Ala Ser Thr Asn 
20 V5 30 

cct get gac gag tct gcg aaa ggg cc\ aat ctt aca gaa ata age aaa 
Pro Ala Asp Glu Ser Ala Lys Gly Pro\ Asn Leu Thr Glu He Ser Lys 
35 40 \ 45 



aaa ata gac aat aat aat ggt tta get get tA aat aat cag aat gga 
Lys He Asp Asn Asn Asn Gly Leu Ala Ala LeA Asn Asn Gin Asn Gly 
85 90 \ 95 



teg ttg tta gca gga gee tat gca ata tea ace 
Ser Leu Leu Ala Gly Ala Tyr Ala He Ser Thr 
100 105 



ta ata aca gaa aaa 
bu He Thr Glu Lys 
110 



ttg agt aaa ttg aaa aat tta gaa gaa tta aag ac4 gaa att gca aag 
Leu Ser Lys Leu Lys Asn Leu Glu Glu Leu Lys Thr\Glu He Ala Lys 
115 120 \125 



48 



96 



144 



192 



aaa att aca gat tct aat gca ttt gta dtt get gtt aaa gaa gtt gag 

Lys He Thr Asp Ser Asn Ala Phe Val Ldu Ala Val Lys Glu Val Glu 

50 55 \ 60 

act ttg gtt tta tct ata gat gaa ctt gct\aag aaa get att ggt caa 240 

Thr Leu Val Leu Ser He Asp Glu Leu Ala lys Lys Ala He Gly Gin 

65 70 V5 80 



288 



336 



384 



1/ 



m 



49/102 



get aag aaa tc 
Ala Lys Lys 
130 



tec gaa gaa ttt act aat aaa eta aaa agt ggt cat 
Ser Glu Glu Phe Thr Asn Lys Leu Lys Ser Gly His 
135 140 



432 



gca gat ctt ggc 
Ala Asp Leu Gly 
145 



!^aa cag gat get acc gat gat cat gca aaa gca get 
(S Gin Asp Ala Thr Asp Asp His Ala Lys Ala Ala 
150 155 160 



480 



att tta aaa aca cat > 
lie Leu Lys Thr His 
165 



act acc gat aaa ggt get aaa gaa ttt aaa 
^la Thr Thr Asp Lys Gly Ala Lys Glu Phe Lys 
170 175 



528 



gat tta ttt gaa tea gta gaa ggt ttg tta aaa gca get caa gta gca 
Asp Leu Phe Glu Ser Val\Glu Gly Leu Leu Lys Ala Ala Gin Val Ala 
180 \ 185 190 



576 



eta act aat tea gtt aaa gaa ctt aca agt cct gtt gta gca gaa agt 
Leu Thr Asn Ser Val Lys Gl\i Leu Thr Ser Pro Val Val Ala Glu Ser 
195 \ 200 205 



624 



cca aaa aaa cct taa 
Pro Lys Lys Pro * 
210 



639 



<210> 48 
<211> 211 
<212> PRT 

<213> Borrelia garinii 
<400> 48 

Lys Lys Asn Thr Leu Ser 

1 5 
Ser Cys Ser Asn Ser Gly 
20 

Ala Asp Glu Ser Ala Lys 
35 

lie Thr Asp Ser Asn Ala 
50 

Leu Val Leu Ser lie Asp 
65 70 
lie Asp Asn Asn Asn Gly 
85 

Leu Leu Ala Gly Ala Tyr 
100 

Ser Lys Leu Lys Asn Leu 
115 

Lys Lys Cys Ser Glu Glu 
130 

Asp Leu Gly Lys Gin Asp 
145 150 
Leu Lys Thr His Ala Thr 
165 

Leu Phe Glu Ser Val Glu 
180 

Thr Asn Ser Val Lys Glu 
195 



Ala lie Leu Itfet Thr 
Lys Gly 



Gly Pro 

40 
Phe Val 
55 

Glu Leu 

Leu Ala 

Ala He 

Glu Glu 
120 
Phe Thr 
135 

Ala Thr 

Thr Asp 

Gly Leu 

Leu Thr 
200 



Gly ASy? Ser 
25 

Asn Leu\Thr 

Leu Ala Val 

Ala Lys L&s 
75\ 

Ala Leu Asn\ 
90 

Ser Thr Leu 
105 

Leu Lys Thr 

Asn Lys Leu 

Asp Asp His 
155 

Lys Gly Ala 

170 
Leu Lys Ala 
185 

Ser Pro Val 



Leu Phe 

Ala Ser 

Glu He 

45 
Lys Glu 
60 

Ala He 

Asn Gin 

:ie Thr 

G\u He 
125 
LyA Ser 
140 > 
Ala >Lys 

Lys (h 

Ala Gli 

Val Ala 
205 



Leu Phe He 
15 

Thr Asn Pro 
30 

Ser Lys Lys 

Val Glu Thr 

Gly Gin Lys 
80 

Asn Gly Ser 
95 

Glu Lys Leu 
110 

Ala Lys Ala 

Gly His Ala 

Ala Ala He 
160 

Phe Lys Asp 
175 

Val Ala Leu 
190 

Glu Ser Pro 



50/102 



Lys Pro 
210 



<210>\4 9 
<211> ^24 
<212> 

<213> Bdrrelia afzelii 



<220> 
<221> CDS 
<222> (1) . 



V<624) 



<400> 49 

atg aaa aag aa\ aca tta agt gcg ata tta atg act tta ttt tta ttt 
Met Lys Lys AsnyThr Leu Ser Ala lie Leu Met Thr Leu Phe Leu Phe 
1 \5 10 15 



48 



ata tct tgt aat aat tea ggt ggg gat tct gca tct act aat cct gat 
lie Ser Cys Asn AsmSer Gly Gly Asp Ser Ala Ser Thr Asn Pro Asp 
20 \ 25 30 



96 



gag tct gca aaa gga cc 
Glu Ser Ala Lys Gly Pre 
35 



aat ctt acc gta ata age aaa aaa att aca 
Asn Leu Thr Val lie Ser Lys Lys lie Thr 
40 45 



144 



gat tct aat gca ttt tta ckg get gtg aaa gaa gtt gag get ttg ctt 
Asp Ser Asn Ala Phe Leu Letii Ala Val Lys Glu Val Glu Ala Leu Leu 
50 55\ 60 



192 



tea tct ata gat gaa ctt tct 
Ser Ser lie Asp Glu Leu Ser 
65 70 



a$a get att ggt aaa aaa ata aaa aat 
Ala lie Gly Lys Lys lie Lys Asn 
75 80 



240 



gat ggt act tta gat aac gaa gca a^at cga aac gaa tea ttg ata gca 
Asp Gly Thr Leu Asp Asn Glu Ala Asn Arg Asn Glu Ser Leu lie Ala 
85 \ 90 95 



288 



gga get tat gaa ata tea aaa eta ata 
Gly Ala Tyr Glu lie Ser Lys Leu lie Tf 
100 105 



caa aaa tta agt gta ttg 
Gin Lys Leu Ser Val Leu 
110 



336 



aat tea gaa gaa tta aag aaa aaa att aaa 
Asn Ser Glu Glu Leu Lys Lys Lys lie Lys 
115 120 



get aag gat tgt tec 
L^u Ala Lys Asp Cys Ser 
125 



384 



caa aaa ttt act act aag eta aaa gat agt cat hca gag ctt ggt ata 
Gin Lys Phe Thr Thr Lys Leu Lys Asp Ser His A^.a Glu Leu Gly lie 
130 135 



432 



caa age gtt cag gat gat aat gca aaa aaa get att 
Gin Ser Val Gin Asp Asp Asn Ala Lys Lys Ala lie 
145 150 155 



:a aaa aca cat 
3U Lys Thr His 
160 



180 



gga act aaa gac aag ggt get aaa gaa ctt gaa gag ttaMztt aaa tea 
Gly Thr Lys Asp Lys Gly Ala Lys Glu Leu Glu Glu Leu She Lys Ser 
165 170 \ 175 



528 




51/102 



eta gaa age 


tVg 


tea 


aaa 


gca 


gcg 


caa 


gca 


gca 


tta 


act 


aat 


tea 


gtt 


Leu Glu Ser 


L<ki 


Ser 


Lys 


Ala 


Ala 


Gin 


Ala 


Ala 


Leu 


Thr 


Asn 


Ser 


Val 




i8ia 










185 










190 






aaa gag ctt 


aca 


Naat 


cct 


gtt 


gtg 


gca 


gaa 


agt 


cca 


aaa 


aaa 


cct 


taa 


Lys Glu Leu 


Thr 


Asn 


Pro 


Val 


Val 


Ala 


Glu 


Ser 


Pro 


Lys 


Lys 


Pro 




195 










200 










205 








<210> 50 




























<211> 206 




























<212> PRT 




























<213> Borrelia afzelii \ 






















<400> 50 




























Lys Lys Asn 


Thr 


Leu 


Ser 


A\a 


He 


Leu 


Met 


Thr 


Leu 


Phe 


Leu 


Phe 


He 


1 




5 










10 










15 




Ser Cys Asn 


Asn 


Ser 


Gly 


Gl\ 


Asp 


Ser 


Ala 


Ser 


Thr 


Asn 


Pro 


Asp 


Glu 




20 










25 










30 






Ser Ala Lys 


Gly 


Pro 


Asn 


Leu 


Vhr 


Val 


He 


Ser 


Lys 


Lys 


He 


Thr 


Asp 


35 




















45 








Ser Asn Ala 


Phe 


Leu 


Leu 


Ala 


\Aal 


Lys 


Glu 


Val 


Glu 


Ala 


Leu 


Leu 


Ser 


50 








55 










60 










Ser lie Asp 


Glu 


Leu 


Ser 


Lys 


Alfe 


He 


Gly 


Lys 


Lys 


He 


Lys 


Asn 


Asp 


65 






70 










75 










80 


Gly Thr Leu 


Asp 


Asn 


Glu 


Ala 


Asn* 


ihrg 


Asn 


Glu 


Ser 


Leu 


He 


Ala 


Gly 




85 










90 










95 




Ala Tyr Glu 


He 


Ser 


Lys 


Leu 


He 


\hr 


Gin 


Lys 


Leu 


Ser 


Val 


Leu 


Asn 


100 




















110 






Ser Glu Glu 


Leu 


Lys 


Lys 


Lys 


He 




Glu 


Ala 


Lys 


Asp 


Cys 


Ser 


Gin 


115 










120 










125 








Lys Phe Thr 


Thr 


Lys 


Leu 


Lys 


Asp 


SeA 


His 


Ala 


Glu 


Leu 


Gly 


He 


Gin 


130 








135 










140 










Ser Val Gin 


Asp 


Asp Asn 


Ala 


Lys 


Lys 


Via 


He 


Leu 


Lys 


Thr 


His 


Gly 


145 






150 










155 










160 


Thr Lys Asp 


Lys 


Gly Ala 


Lys 


Glu 


Leu 


Glu 


Glu 


Leu 


Phe 


Lys 


Ser 


Leu 






165 










17fl 










175 




Glu Ser Leu 


Ser 


Lys 


Ala 


Ala 


Gin 


Ala 


All 


Leu 


Thr 


Asn 


Ser 


Val 


Lys 




180 










185 










190 






Glu Leu Thr 


Asn 


Pro 


Val 


Val 


Ala 


Glu 


Ser 


Yro 


Lys 


Lys 


Pro 






195 










200 










205 








<210> 51 




























<211> 1680 




























<212> DNA 




























<213> ospC Chimera 
























<220> 




























<221> CDS 




























<222> (1) . . 


. (1680) 
























<400> 51 




























atg get tgt 


aat 


aat 


tea 


ggg 


aaa 


gat 


ggg 


aat 


aca 


Act 


gca 


aat 


tct 


Met Ala Cys 


Asn 


Asn 


Ser 


Gly 


Lys 


Asp 


Gly 


Asn 


Thr 


Ster 


Ala 


Asn 


Ser 


1 




5 










10 










15 





get gat 
Ala Asp 



att acg 
He Thr 



ttg ctg 
Leu Leu 
50 

ata cac 
He His 
65 

ttg tta 
Leu Leu 



gat gga 
Asp Gly 



aaa tgt 
Lys Cys 



gag t\ 
Glu S€ 



gtt aaa 
Val Lys 



ggg cct aat 
Gly Pro Asn 
25 



52/102 

ctt aca 
Leu Thr 



gaa ata 
Glu He 



gat tct 
Asp Ser 
35 



gcg 
sn Ala 



tea tct ata\gat 
Ser Ser Ile\Asp 



ctt ggt 
Leu Gly 
130 

aaa aca 
Lys Thr 
145 

ttt gaa 
Phe Glu 



aat tea 
Asn Ser 



atg ggt 
Met Gly 



caa aat aat ggf 
Gin Asn Asn Gl 
7 

gcg gga get tat 
Ala Gly Ala Tyr 
85 

ttg aaa aat gaa 
Leu Lys Asn Glu 
100 

tct gaa aca ttt 
Ser Glu Thr Phe 
115 

aaa gaa ggt gtt 
Lys Glu Gly Val 



gtt tta ctt 
Val Leu Leu 
40 

gaa att get 
Glu He Ala 
55 

ttg gat acc 
Leu Asp Thr 



get gtg 
Ala Val 



get aaa 
Ala Lys 



ata tea 
La He Ser 



aat ggt act aaa 
Asn Gly Thr Lys 
150 

tea gta gag gtc 
Ser Val Glu Val 
165 

gtt aaa gag ctt 
Val Lys Glu Leu 
180 

agt aat tea ggg 
Ser Asn Ser Gly 
195 



gga\tta aag 
Gly Yeu Lys 
105 

act aat aaa 
Thr Asn\Lys 
120 

act gat 
Thr Asp hi 
135 

act aaa ggt 
Thr Lys Gly 



gaa tat 
Glu Tyr 
75 

acc eta 
Thr Leu 
90 

gaa aaa 
Glu Lys 



aaa gag 
Lys Glu 
45 

get att 
Ala He 
60 

aat cac 
Asn His 



ata aaa 
He Lys 



att gat 
He Asp 



tta aaa 
Leu Lys 



gat gca 
Asp Ala 



ttg tea aaa 
Leu Ser Lys 



get gac 
Ala Asp 
210 

att aca 
He Thr 
225 

ttg gtt 
Leu Val 



gag tct gcg aaa 
Glu Ser Ala Lys 



gat tct aat gca 
Asp Ser Asn Ala 
230 

tta tct ata gat 
Leu Ser He Asp 
245 



aca age cct 
Thr Ser Pro 
185 

aaa ggt ggg 
Lys Gly Gly 
200 

ggg cct aat 
Gly Pro Asn 
215 

ttt gta ctt 
Phe Val Leu 



get gaa 
\la Glu 
155 

qck get 
Ala\Ala 
170 

gtt g\g 
Val 



gaa aaa 
Glu Lys 
125 

aaa gaa 
Lys Glu 
140 

gaa ctt 
Glu Leu 



aaa gag 
Lys Glu 



gca gaa 
Ala Glu 



agt aaa aaa 
Ser Lys Lys 
30 

gtt gaa gcg 
Val Glu Ala 



ggt aaa aaa 
Gly Lys Lys 



aat gga tea 
Asn Gly Ser 
80 

caa aaa tta 
Gin Lys Leu 
95 

gcg get aag 
Ala Ala Lys 
110 

cac aca gat 
His Thr Asp 



gee att tta 
Ala He Leu 



gaa ctt get 
Glu Leu Ala 



gat tct 
Asp Ser 



ctt aca 
Leu Thr 



get gtt 
Ala Val 
235 

aag aaa 
Lys Lys 
250 



ica tct 
Ua Ser 
205 



gga aaa tta 
Gly Lys Leu 
160 

atg ctt get 
Met Leu Ala 
175 

agt cca gee 
Ser Pro Ala 
190 

act aat cct 
Thr Asn Pro 



gaa ata 
Glu\lle 
220 

aaa g^a 
Lys Gr 



get att 
Ala He 



age aaa aaa 
Ser Lys Lys 



gtt gag act 
Val Glu Thr 
240 

jjgt caa aaa 
5^1 y Gin Lys 
255 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 




53/102 



ata gac aate aat aat ggt tta get get tta aat aat cag aat gga teg 
lie Asp Asm Asn Asn Gly Leu Ala Ala Leu Asn Asn Gin Asn Gly Ser 
260 265 270 



816 



ttg tta gca uga gee tat gca ata tea ace eta ata aca gaa aaa ttg 
Leu Leu Ala Oly Ala Tyr Ala lie Ser Thr Leu lie Thr Glu Lys Leu 
275 \ 280 285 



864 



agt aaa ttg aak aat tta gaa gaa tta aag aca gaa att gca aag get 
Ser Lys Leu Lys\ Asn Leu Glu Glu Leu Lys Thr Glu lie Ala Lys Ala 
290 \ 295 300 



912 



aag aaa tgt tec 
Lys Lys Cys Ser 
305 



aa gaa ttt act aat aaa eta aaa agt ggt cat gca 
l^u Glu Phe Thr Asn Lys Leu Lys Ser Gly His Ala 
310 315 320 



960 



gat ctt ggc aaa cag\gat get acc gat gat cat gca aaa gca get att 
Asp Leu Gly Lys Gin Asp Ala Thr Asp Asp His Ala Lys Ala Ala lie 
325 \ 330 335 



1008 



tta aaa aca cat gca act acc gat aaa ggt get aaa gaa ttt aaa gat 
Leu Lys Thr His Ala Thr\ Thr Asp Lys Gly Ala Lys Glu Phe Lys Asp 
340 \ 345 350 



1056 



tta ttt gaa tea gta gaa 
Leu Phe Glu Ser Val Glu 
355 



jt ttg tta aaa gca get caa gta gca eta 
^y Leu Leu Lys Ala Ala Gin Val Ala Leu 
360 365 



1104 



act aat tea gtt aaa gaa ctt\ggt cac cgt aat aat tea ggt ggg gat 
Thr Asn Ser Val Lys Glu Leu yly His Arg Asn Asn Ser Gly Gly Asp 
370 375 \ 380 



1152 



tct gca tct act aat cct gat gaa tct gca aaa gga cct aat ctt acc 
Ser Ala Ser Thr Asn Pro Asp Glu Ser Ala Lys Gly Pro Asn Leu Thr 
385 390 \ 395 400 



1200 



gta ata age aaa aaa att aca gat tct aat gca ttt tta ctg get gtg 
Val lie Ser Lys Lys lie Thr Asp Ster Asn Ala Phe Leu Leu Ala Val 
405 \ 410 415 



1248 



aaa gaa gtt gag get ttg ctt tea tct\ata gat gaa ctt tct aaa get 
Lys Glu Val Glu Ala Leu Leu Ser Ser Vie Asp Glu Leu Ser Lys Ala 
420 425 \ 430 



1296 



att ggt aaa aaa ata aaa aat gat ggt act tta gat aac gaa gca aat 
lie Gly Lys Lys lie Lys Asn Asp Gly ThA Leu Asp Asn Glu Ala Asn 
435 440 \ 445 



1344 



cga aac gaa tea ttg ata gca gga get tat 
Arg Asn Glu Ser Leu lie Ala Gly Ala Tyr 
450 455 



aa ata tea aaa eta ata 
lie Ser Lys Leu lie 
460 



1392 



aca caa aaa tta agt gta ttg aat tea gaa gaa\tta aag aaa aaa att 
Thr Gin Lys Leu Ser Val Leu Asn Ser Glu Glu Y eu L y s L V S L Y S Ile 
465 470 475 \ 480 



1440 



54/102 



aaa gag get 
Lys Glu Ala 



^ag gat tgt tec caa aaa ttt act act aag eta aaa gat 
Asp Cys Ser Gin Lys Phe Thr Thr Lys Leu Lys Asp 
485 490 495 



1488 



agt cat gca gagXctt ggt ata caa age gtt cag gat gat aat gca aaa 

Ser His Ala Glu\L eu G1 Y Ile Gln Ser Val Gln As P As P Asn Ala L Y S 
500 \ 505 510 



1536 



aaa get att tta aaa aca cat gga act aaa gac aag ggt get aaa gaa 
Lys Ala lie Leu Lys Thr His Gly Thr Lys Asp Lys Gly Ala Lys Glu 
515 \ 520 525 



1584 



ctt gaa gag tta ttt naa tea eta gaa age ttg tea aaa gca gcg caa 
Leu Glu Glu Leu Phe m^s Ser Leu Glu Ser Leu Ser Lys Ala Ala Gln 
530 \ 535 540 



1632 



gca gca tta act aat tea gtt aaa gag ctt aca aat cct gtt gtg gca 
Ala Ala Leu Thr Asn SeA Val Lys Glu Leu Thr Asn Pro Val Val Ala 
545 550\ 555 560 



1680 



<210> 52 
<211> 560 
<212> PRT 

<213> ospC Chimera 
<400> 52 

Met Ala Cys Asn Asn 

1 5 
Ala Asp Glu Ser Val 
20 

lie Thr Asp Ser Asn 
35 

Leu Leu Ser Ser lie 
50 

lie His Gln Asn Asn 
65 

Leu Leu Ala Gly Ala 
85 

Asp Gly Leu Lys Asn 
100 

Lys Cys Ser Glu Thr 
115 

Leu Gly Lys Glu Gly 
130 

Lys Thr Asn Gly Thr 
145 

Phe Glu Ser Val Glu 
165 

Asn Ser Val Lys Glu 
180 

Met Gly Ser Asn Ser 
195 

Ala Asp Glu Ser Ala 
210 

lie Thr Asp Ser Asn 
225 



Ser Gly L&s 

Lys Gly PrcA 

Ala Val Leu 
40 

Asp Glu lie 
55 

Gly Leu Asp 
70 

Tyr Ala lie 

Glu Gly Leu 

Phe Thr Asn 
120 

Val Thr Asp 

135 
Lys Thr Lys 
150 

Val Leu Ser 

Leu Thr Ser 

Gly Lys Gly 
200 

Lys Gly Pro 

215 
Ala Phe Val 
230 



Asp Gly 
10 

Asn Leu 
V25 
jeu Ala 



Lys G\u 
105 
Lys Lei 

Ala Asp 

Gly Ala 

Lys Ala 
170 
Pro Val 
185 

Gly Asp 
Asn Leu 
Leu Ala 



Asn Thr Ser 

Thr Glu He 

Val Lys Glu 
45 

Lys Ala He 
60 

Tyr Asn His 
75 

Leu He Lys 

Lys He Asp 

Lys Glu Lys 
125 
Ja Lys Glu 
140 
.u Glu Leu 
[5 

Lys Glu 

iAla Glu 

Ser Via Ser 
205 

Thr GXu He 

2i 

Val LySj Glu 
235 



Ala Asn 
15 

Ser Lys 
30 

Val Glu 

Gly Lys 

Asn Gly 

Gln Lys 
95 

Ala Ala 
110 

His Thr 

Ala He 

Gly Lys 

Met Leu 
175 
Ser Pro 
190 

Thr Asn 
Ser Lys 
Val Glu 



Ser 

Lys 

Ala 

Lys 

Ser 

80 

Leu 

Lys 

Asp 

Leu 

Leu 
160 
Ala 

Ala 

Pro 

Lys 

Thr 
240 




55/102 



Leu Val 


Lfeu 


Ser 


He 


Asp 


Glu 


Leu 


Ala 


Lys 


Lys 


Ala 


He 


Gly Gin 


Lys 








245 










250 










255 




lie Asp 


Asia 


Asn 


Asn 


Gly 


Leu 


Ala 


Ala 


Leu 


Asn 


Asn 


Gin 


Asn 


Gly 


Ser 




260 










265 










270 






Leu Leu 


Ala 


Vdy Ala 


Tyr 


Ala 


He 


Ser 


Thr 


Leu 


He 


Thr 


Glu 


Lys 


Leu 




275 










280 










285 








Ser Lys 


Leu 


ws 


Asn 


Leu 


Glu 


Glu 


Leu 


Lys 


Thr 


Glu 


He 


Ala 


Lys 


Ala 


290 










295 










300 










Lys Lys 


Cys 


SeV 


Glu 


Glu 


Phe 


Thr 


Asn 


Lys 


Leu 


Lys 


Ser 


Gly 


His 


Ala 


305 








310 










315 










320 


Asp Leu 


Gly 


Lys 


Vdn 


Asp 


Ala 


Thr 


Asp Asp 


His 


Ala 


Lys 


Ala 


Ala 


He 








325 










330 










335 




Leu Lys 


Thr 


His 


ma 


Thr 


Thr 


Asp 


Lys 


Gly 


Ala 


Lys 


Glu 


Phe 


Lys 


Asp 






340 










345 










350 






Leu Phe 


Glu 


Ser 


VaV 


Glu 


Gly Leu 


Leu 


Lys 


Ala 


Ala 


Gin 


Val 


Ala 


Leu 




355 










360 










365 








Thr Asn 


Ser 


Val 


Lys* 


yGlu 


Leu 


Gly 


His 


Arg 


Asn 


Asn 


Ser 


Gly Gly Asp 


370 










375 










380 










Ser Ala 


Ser 


Thr 


Asn 


ffro 


Asp 


Glu 


Ser 


Ala 


Lys 


Gly 


Pro 


Asn 


Leu 


Thr 


385 


















395 










400 


Val He 


Ser 


Lys 


Lys 


lie 


Thr 


Asp 


Ser 


Asn 


Ala 


Phe 


Leu 


Leu 


Ala 


Val 








405 










410 










415 




Lys Glu 


Val 


Glu 


Ala 


LeA 


Leu 


Ser 


Ser 


He 


Asp 


Glu 


Leu 


Ser 


Lys 


Ala 






420 










425 










430 






He Gly Lys 


Lys 


He 


Lys 


v^sn 


Asp 


Gly Thr 


Leu 


Asp 


Asn 


Glu 


Ala 


Asn 




435 










440 










445 








Arg Asn 


Glu 


Ser 


Leu 


He 


Ala 


Gly 


Ala 


Tyr 


Glu 


He 


Ser 


Lys 


Leu 


He 


450 










455 










460 










Thr Gin 


Lys 


Leu 


Ser 


Val 


LeVi 


Asn 


Ser 


Glu 


Glu 


Leu 


Lys 


Lys 


Lys 


He 


465 








470 










475 










480 


Lys Glu 


Ala 


Lys 


Asp 


Cys 


Ser\ 


Gin 


Lys 


Phe 


Thr 


Thr 


Lys 


Leu 


Lys 


Asp 








485 










490 










495 




Ser His 


Ala 


Glu 


Leu 


Gly 


He 


Gin 


Ser 


Val 


Gin 


Asp 


Asp 


Asn 


Ala 


Lys 






500 










505 










510 






Lys Ala 


He 


Leu 


Lys 


Thr 


His 


Gly 


Thr 


Lys 


Asp 


Lys 


Gly 


Ala 


Lys 


Glu 




515 










520 










525 








Leu Glu 


Glu 


Leu 


Phe 


Lys 


Ser 


Le\ 


Glu 


Ser 


Leu 


Ser 


Lys 


Ala 


Ala 


Gin 


530 










535 










04 U 










Ala Ala 


Leu 


Thr 


Asn 


Ser 


Val 


Lys 


\Glu 


Leu 


Thr 


Asn 


Pro 


Val 


Val 


Ala 


545 








550 










555 










560 


<210> 53 




























<211> 1137 




























<212> DNA 




























<213> ospC Chimera 
























<220> 






























<221> CDS 




























<222> (1).. 


. (1137) 
























<400> 53 




























atg get 


tgt 


aat 


aat 


tea 


ggg 


aaa 


gat 


ggg 


\at 


aca 


tct 


gca 


aat 


tct 


Met Ala 


Cys 


Asn 


Asn 


Ser 


Gly Lys 


Asp Gly 


Asn 


Thr 


Ser 


Ala 


Asn 


Ser 


1 




5 










10 










15 




get gat 


gag 


tct 


gtt 


aaa 


ggg 


cct 


aat 


ctt 


ack 


gaa 


ata 


agt 


aaa 


aaa 


Ala Asp 


Glu 


Ser 


Val 


Lys 


Gly 


Pro 


Asn 


Leu 


ThA 


Glu 


He 


Ser 


Lys 


Lys 






20 










25 










30 
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att acq gaAtct aat gcg gtt tta ctt get gtg aaa gag gtt gaa gcg 
ne Th? Asp W Asn 111 Val Leu Leu Ala Val Lys Glu Val Glu Ala 
35 \ 40 45 

ttg ctg tea tdfc ata gat gag ctt get aaa get att ggt aaa aaa ata 
Leu Leu Ser Sel He Asp Glu Leu Ala Lys Ala lie Gly Lys Lys lie 
50 A 55 60 



aaa aac gat ggt 
Lys Asn Asp Gly 
65 



,u tta gat aat gaa gca aat cgc aac gag tea ttg 
»r Leu Asp Asn Glu Ala Asn Arg Asn Glu Ser Leu 
70 75 80 



tta aca qqa get ta\ aca ata tea ace tta ata aca caa aaa tta agt 
Leu Ma Gly Ala Tyr\ T hr lie Ser Thr Leu lie Thr Gin Lys Leu Ser 
85 \ 90 

aaa tta aac gga tea g\a ggt tta aag gaa aag att gee gca get aag 
Lys Leu Asn Gly Ser Git Gly Leu Lys Glu Lys lie Ala Ala Ala Lys 
100 \ 105 HO 



aaa tgc tct gaa gag ttt 
Lys Cys Ser Glu Glu Phe 
115 



^ act aaa eta aaa gat aat cat gca cag 
»r Thr Lys Leu Lys Asp Asn His Ala Gin 
120 125 



ctt gqt ata cag ggc gtt ac\ gat gaa aat gca aaa aaa get att tta 
llu Gly lie Gin Gly Val ThrUsp Glu Asn Ala Lys Lys Ala lie Leu 
130 135 \ I 40 

aaa qca aat gca gcg ggt aaa g\t aag ggc gtt gaa gaa ctt gaa aag 
Lys S Asn Ala Ala Gly Lys a\ Lys Gly Val Glu Glu Leu Glu Lys 
145 150 \ 155 

tta tec aqa tea tta gaa age ttaXtca aaa gca get aaa gag atg ctt 
lei Ser Gly Ser Leu Glu Ser Leu L Lys Ala Ala Lys Glu Met Leu 
165 \ 110 L 

act aat tea qtt aaa gag ctt aca agV cct gtt gtc cat ggt aat aat 
2£ Asn Ser Val Lys Glu Leu Thr Se\ Pro Val Val His Gly Asn Asn 
180 185\ 190 

tea ggt ggg gat tct gca tct act aat \ct gat gag tct gca aaa gga 
Ser Gly Gly Asp Ser Ala Ser Thr Asn 3ro Asp Glu Ser Ala Lys Gly 
195 200 \ 205 

cct aat ctt acc gta ata age aaa aaa at\aca gat tct aat gca ttt 
Pro Jsn Leu Thr Val He Ser Lys Lys IleW Asp Ser Asn Ala Phe 
2io 215 \ 220 



tta ctg get gtg aaa gaa gtt gag get ttg c 
Leu Leu Ala Val Lys Glu Val Glu Ala Leu L 
225 230 23 



Lei! 



tea tct ata gat gaa 
Ser Ser He Asp Glu 
240 



ctt tct aaa get att ggt aaa aaa ata aaa aat W ggt act tta gat 
Leu Ser Lys Ala lie G?y Lys Lys lie Lys Asn A^p Gly Thr Leu Asp 

245 250 \ 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



aac gaa gca 
Asn Glu Ala 



tea aaa eta 
Ser Lys Leu 
275 

aag aaa aaa 
Lys Lys Lys 
290 

aag eta aaa 
Lys Leu Lys 
305 

gat aat gca 
Asp Asn Ala 



ggt get aaa 
Gly Ala Lys 



aat\cga aac 
Asn \^rg Asn 
260 

ata adta caa 
He ThV Gin 



att aaa Yjag 
He Lys Glu 



gat agt 
Asp Ser Hi^ 
3] 

aaa aaa get 
Lys Lys Ala 
325 

gaa ctt gaa 

Glu Leu Glu 
340 

caa gca gca 

Gin Ala Ala 



gaa tea 
Glu Ser 



aaa tta 
Lys Leu 
280 

get aag 
Ala Lys 
295 

gca gag 
Ala Glu 



gca gaa agt 
Ala Glu Ser 



aaa gca gcg 
Lys Ala Ala 
355 

cct gtt gtg 
Pro Val Val 
370 



<210> 54 
<211> 378 
<212> PRT 

<213> ospC Chimera 
<400> 54 

Met Ala Cys Asn Asn 

1 5 
Ala Asp Glu Ser Val 
20 

He Thr Asp Ser Asn 
35 

Leu Leu Ser Ser He 
50 

Lys Asn Asp Gly Ser 
65 

Leu Ala Gly Ala Tyr 
85 

Lys Leu Asn Gly Ser 
100 

Lys Cys Ser Glu Glu 
115 

Leu Gly He Gin Gly 
130 

Lys Ala Asn Ala Ala 
145 
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ttg ata gca gga get tat gaa 

Leu He Ala Gly Ala Tyr Glu 
265 270 

agt gta ttg aat tea gaa gaa 
Ser Val Leu Asn Ser Glu Glu 
285 

gat tgt tec caa aaa ttt act 
Asp Cys Ser Gin Lys Phe Thr 
300 

ctt ggt ata caa age gtt cag 
Leu Gly He Gin Ser Val Gin 
315 

aaa aca cat gga act aaa gac 
Lys Thr His Gly Thr Lys Asp 
330 335 

ttt aaa tea eta gaa age ttg 
Phe Lys Ser Leu Glu Ser Leu 
345 350 

aat tea gtt aaa gag ctt aca 
Asn Ser Val Lys Glu Leu Thr 
365 



cca aa 
Pro Lys 
375 




ata 816 
He 



tta 864 
Leu 



act 912 
Thr 



gat 960 
Asp 



aag 1008 
Lys 



tea 1056 
Ser 



aat 1104 
Asn 



1137 



Ser Gly 

Lys Gly 

Ala Val 

Asp Glu 

55 
Leu Asp 
70 

Thr He 

Glu Gly 

Phe Ser 

Val Thr 
135 
Gly Lys 
150 



Lys Asp 

Pro Asn 

25 
Leu Leu 
40 

Leu Ala 

Asn Glu 

Ser Thr 

Leu Lys 
105 
Thr Lys 
120 

Asp Glu 
Asp Lys 



Asn Ser 
15 

Lys Lys 



Lys Ala He 
60 

Ala A\n Arg 

11 

Leu Ilk Thr 
90 

Glu Lys\Ile 

Leu Lys Asp 

Asn Ala Lvs 
14X 

Gly Val Gli 
155 
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Leu 


Ser 


Gly 


Ser 


Leu 
165 


Glu 


Ser 


Leu 


Ser 


Lys 
170 


Ala 


Ala 


Lys 


Glu 


Met 
175 


Leu 


Ala 


Asn 


SeA 


Val 


Lys 


Glu 


Leu 


Thr 


Ser 


Pro 


Val 


Val 


His 


Gly 


Asn 


Asn 








l180 








185 










190 






Ser 


Gly Gly 


Vsp 


Ser 


Ala 


Ser 


Thr 


Asn 


Pro Asp 


Glu 


Ser 


Ala 


Lys 


Gly 






195 










200 










205 








Pro 


Asn 
210 


Leu 


Thr 


Val 


He 


Ser 
215 


Lys 


Lys 


He 


Thr 


Asp 
220 


Ser 


Asn 


Ala 


Phe 


Leu 


Leu 


Ala 


Va\ 


Lys 


Glu 


Val 


Glu 


Ala 


Leu 


Leu 


Ser 


Ser 


He 


Asp 


Glu 


225 








230 










235 










240 


Leu 


Ser 


Lys 


Ala 


\lle 


Gly Lys 


Lys 


He 


Lys 


Asn 


Asp Gly Thr 


Leu Asp 










245 










250 










255 




Asn 


Glu 


Ala 


Asn 


AVg 


Asn 


Glu 


Ser 


Leu 


He 


Ala 


Gly Ala 


Tyr 


Glu 


He 








260 










265 










270 






Ser 


Lys 


Leu 


He 


Thk 


Gin 


Lys 


Leu 


Ser 


Val 


Leu 


Asn 


Ser 


Glu 


Glu 


Leu 




275 










280 










285 








Lys 


Lys 
290 


Lys 


He 


Lys 


Wu 


Ala 
295 


Lys 


Asp 


Cys 


Ser 


Gin 
300 


Lys 


Phe 


Thr 


Thr 


Lys 


Leu 


Lys 


Asp 


Ser 


H\s 


Ala 


Glu 


Leu 


Gly 


He 


Gin 


Ser 


Val 


Gin Asp 


305 










3l\> 










315 










320 


Asp 


Asn 


Ala 


Lys 


Lys 
325 


Alk 


He 


Leu 


Lys 


Thr 
330 


His 


Gly 


Thr 


Lys 


Asp 
335 


Lys 


Gly Ala 


Lys 


Glu 


Leu 


Glu 


Wu 


Leu 


Phe 


Lys 


Ser 


Leu 


Glu 


Ser 


Leu 


Ser 






340 










345 










350 






Lys 


Ala 


Ala 


Gin 


Ala 


Ala 


l\u 


Thr 


Asn 


Ser 


Val 


Lys 


Glu 


Leu 


Thr 


Asn 




355 










360 










365 








Pro 


Val 


Val 


Ala 


Glu 


Ser 


Prd 


Lys 


Lys 


Pro 















370 



375> 



<210> 55 

<211> 1158 

<212> DNA 

<213> ospC Chimera 



<220> 
<221> CDS 
<222> (1) . 



(1158) 



<400> 55 

atg get tgt aat aat tea ggg aaa gat 
Met Ala Cys Asn Asn Ser Gly Lys Asp 
1 5 



aat aca tct gca aat tct 
Ly Asn Thr Ser Ala Asn Ser 
l\0 15 



48 



get gat gag tct gtt aaa ggg cct aat ctt\aca gaa ata agt aaa aaa 
Ala Asp Glu Ser Val Lys Gly Pro Asn Leu Vhr Glu lie Ser Lys Lys 
20 25 \ 30 



96 



att acg gat tct aat gcg gtt tta ctt get gtig aaa gag gtt gaa gcg 
He Thr Asp Ser Asn Ala Val Leu Leu Ala VaJX Lys Glu Val Glu Ala 
35 40 \ 45 



144 



ttg ctg tea tct ata gat gaa att get get aaa 
Leu Leu Ser Ser He Asp Glu He Ala Ala Lys A3 
50 55 60 



att ggt aaa aaa 
He Gly Lys Lys 



192 



ata cac caa aat aat ggt ttg gat ace gaa tat aat 
He His Gin Asn Asn Gly Leu Asp Thr Glu Tyr Asn 
65 70 75 



:ac aat gga tea 
' Ls Asn Gly Ser 
80 



240 




59/102 



ttg tta 
Leu Leu 



icq gga get tat gca ata tea ace eta ata aaa caa aaa tta 
La Gly Ala Tyr Ala He Ser Thr Leu He Lys Gin Lys Leu 
85 90 95 



288 



gat gga 
Asp Gly 



ttg\aaa aat gaa gga tta aag gaa aaa att gat gcg get aag 

LeuVy s Asn Glu G1 y Leu l y s Glu L y s Ile Asp Ala Ala Lys 

\00 105 HO 



336 



aaa tgt 
Lys Cys 



tct g^a aca ttt act 
Ser Gl\ Thr Phe Thr 
115 



ctt ggt 
Leu Gly 
130 

aaa aca 
Lys Thr 
145 

ttt gaa 
Phe Glu 



aaa gaa 
Lys Glu 



gtt act 
Val Thr 
135 



aat aaa 
Asn Lys 
120 

gat get 
Asp Ala 



tta aaa 
Leu Lys 



gat gca 
Asp Ala 



aat ggt act\aaa act 
Asn Gly Thr Lys Thr 



tea gta 
Ser Val 



gag gtte ttg 
Glu Va]\ Leu 
165 



aaa ggt 
Lys Gly 



tea aaa 
Ser Lys 



get gaa 
Ala Glu 
155 

gca get 
Ala Ala 
170 



gaa aaa cac 
Glu Lys His 
125 

aaa gaa gec 
Lys Glu Ala 
140 

gaa ctt gga 
Glu Leu Gly 



aaa gag atg 
Lys Glu Met 



aca gat 
Thr Asp 



att tta 
Ile Leu 



aaa tta 
Lys Leu 
160 

ctt get 
Leu Ala 
175 



384 



432 



480 



528 



aat tea 
Asn Ser 



aaa cct 
Lys Pro 



cct gat 
Pro Asp 
210 

att aca 
Ile Thr 
225 

ttg ctt 
Leu Leu 



gtt aaa 
Val Lys 
180 

ttc cat 
Phe His 
195 

gag tct 
Glu Ser 



gat tct 
Asp Ser 



tea tct 
Ser Ser 



gag ctt 
Glu Leu 



ggt aat aat 
Gly Asn Asn 



gca aaa gga 
Ala Lys Gly 
215 

aat gca ttt 
Asn Ala Phe 
230 

ata gat gaa 
Ile Asp Glu 
245 



age cct 
Ser Pro 
185 

-ca ggt 
-r Gly 

cct\ aat 
Pro Vsn 



tta ct 
Leu Leu A 



ctt tct 
Leu Ser 



gtt gtg 
Val Val 



ggg gat 
Gly Asp 



ctt ace 
Leu Thr 



get gtg 
t Ala Val 
235 

aka get 
Ly^ Ala 

25CT 



gca gaa agt 
Ala Glu Ser 
190 

tct gca tct 
Ser Ala Ser 
205 

gta ata age 
Val Ile Ser 
220 

aaa gaa gtt 
Lys Glu Val 



att ggt aaa 
Ile Gly Lys 



cca aaa 
Pro Lys 



act aat 
Thr Asn 



aaa aaa 
Lys Lys 



gag get 
Glu Ala 
240 

aaa ata 
Lys Ile 
255 



576 



624 



672 



720 



768 



aaa aat 
Lys Asn 



ata gca 
Ile Ala 



gta ttg 
Val Leu 
290 



gat ggt 
Asp Gly 
260 

gga get 
Gly Ala 
275 

aat tea 
Asn Ser 



act tta gat 
Thr Leu Asp 



tat gaa ata 
Tyr Glu Ile 



gaa gaa tta 
Glu Glu Leu 
295 



aac gaa 
Asn Glu 
265 

tea aaa 
Ser Lys 
280 

aag aaa 
Lys Lys 



gca aat 
Ala a) 



eta ata 
Leu Ile 



aaa att 
Lys Ile 



cga aac gaa 
Arg Asn Glu 
270 

aca caa aaa 
lr Gin Lys 
285 

aaa\gag get 
LysNpiu Ala 
300 



tea ttg 
Ser Leu 



tta agt 
Leu Ser 



aag gat 
Lys Asp 



816 



864 



912 



60/102 



tgt tec caa 
Cys Ser Gin 
305 



jaa ttt act act aag eta aaa gat agt cat gca gag ctt 
fs Phe Thr Thr Lys Leu Lys Asp Ser His Ala Glu Leu 
310 315 320 



960 



ggt ata caa agc\ gtt cag gat gat aat gca aaa aaa get att tta aaa 
Gly lie Gin ServVal Gin Asp Asp Asn Ala Lys Lys Ala lie Leu Lys 
525 330 335 



1008 



aca cat gga act a^ 
Thr His Gly Thr 
340 



gac aag ggt get aaa gaa ctt gaa gag tta ttt 
Asp Lys Gly Ala Lys Glu Leu Glu Glu Leu Phe 
345 350 



1056 



aaa tea eta gaa age 
Lys Ser Leu Glu Ser 
355 



:tg tea aaa gca gcg caa gca gca tta act aat 
\eu Ser Lys Ala Ala Gin Ala Ala Leu Thr Asn 
360 365 



1104 



tea gtt aaa gag ctt acA aat cct gtt gtg gca gaa agt cca aaa aaa 
Ser Val Lys Glu Leu Thr\Asn Pro Val Val Ala Glu Ser Pro Lys Lys 
370 \375 380 



1152 



cct taa 
Pro * 
385 



1158 



<210> 56 
<211> 384 
<212> PRT 

<213> ospC Chimera 



<400> 56 



Ala 


Cys 


Asn 


Asn 


Ser 


Gly 


Lys 


Asp 


Gly Asn 


Thr 


Ser 


Ala 


Asn 


Ser 


Ala 


1 






5 










10 










15 




Asp 


Glu 


Ser 


Val 


Lys 


Gly 


Pro 


Asn 


Leu 


Thr 


Glu 


He 


Ser 


Lys 


Lys 


He 








20 










25\ 










30 






Thr 


Asp 


Ser 


Asn 


Ala 


Val 


Leu 


Leu 


Alk 


Val 


Lys 


Glu 


Val 


Glu 


Ala 


Leu 




35 










40 










45 








Leu 


Ser 


Ser 


He 


Asp 


Glu 


He 


Ala 


Ala 


lys 


Ala 


He 


Gly 


Lys 


Lys 


He 




50 










55 










60 










His 


Gin 


Asn 


Asn 


Gly 


Leu 


Asp 


Thr 


Glu 


T&r 


Asn 


His 


Asn 


Gly 


Ser 


Leu 


65 










70 










75 










80 


Leu 


Ala 


Gly 


Ala 


Tyr 


Ala 


He 


Ser 


Thr 


Leu\ 


lie 


Lys 


Gin 


Lys 


Leu Asp 








85 










90 










95 




Gly 


Leu 


Lys 


Asn 


Glu 


Gly Leu 


Lys 


Glu 


Lys 


\le 


Asp Ala Ala 


Lys 


Lys 








100 










105 










110 






Cys 


Ser 


Glu 


Thr 


Phe 


Thr 


Asn 


Lys 


Leu 


Lys 


Gru 


Lys 


His 


Thr 


Asp 


Leu 




115 










120 










125 








Gly 


Lys 


Glu 


Gly 


Val 


Thr Asp 


Ala Asp Ala 


Lys* 


\Glu 


Ala 


He 


Leu 


Lys 




130 










135 










V40 










Thr 


Asn 


Gly 


Thr 


Lys 


Thr 


Lys 


Gly Ala 


Glu 


Glu 


Deu 


Gly Lys 


Leu 


Phe 


145 










150 










155 










160 


Glu 


Ser 


Val 


Glu 


Val 


Leu 


Ser 


Lys 


Ala 


Ala 


Lys 


Gl\i 


Met 


Leu 


Ala 


Asn 










165 










170 










175 




Ser 


Val 


Lys 


Glu 


Leu 


Thr 


Ser 


Pro 


Val 


Val 


Ala 


Glu 


\Ser 


Pro 


Lys 


Lys 






180 










185 










190 






Pro 


Phe 


His 


Gly 


Asn 


Asn 


Ser 


Gly Gly Asp 


Ser 


Ala 




Thr 


Asn 


Pro 






195 










200 










2u5 








Asp 


Glu 


Ser 


Ala 


Lys 


Gly 


Pro 


Asn 


Leu 


Thr 


Val 


He 


SeV 


Lys 


Lys 


He 


210 










215 










220 











Thr Asp 
225 

Leu Ser 

Asn Asp 

Ala Gly 

Leu Asn 
290 
Ser Gin 
305 

He Gin 

His Gly 

Ser Leu 

Val Lys 
370 



Gly T 
2 

Ala Tyr 
275 

Ser Glu 

Lys Phe 

Ser Val 

Thr Lys 
340 
Glu Ser 
355 

Glu Leu 



Leu Ser 
Thr Asn 



61/102 

Ala Val Lys Glu 
235 

Lys Ala He Gly 
250 

Ala Asn Arg Asn 
265 

Leu He Thr Gin 

Lys He Lys Glu 
300 

Lys Asp Ser His 
315 

Ala Lys Lys Ala 
330 

Lys Glu Leu Glu 
345 

Ala Gin Ala Ala 

Val Ala Glu Ser 
380 



Val Glu 

Lys Lys 

Glu Ser 
270 
Lys Leu 
285 

Ala Lys 

Ala Glu 

He Leu 

Glu Leu 
350 
Leu Thr 
365 

Pro Lys 



Ala Leu 
240 
He Lys 
255 

Leu He 

Ser Val 

Asp Cys 

Leu Gly 
320 
Lys Thr 
335 

Phe Lys 
Asn Ser 
Lys Pro 



<210> 57 
<211> 1161 
<212> DNA 

<213> ospC Chimera 

<220> 
<221> CDS 
<222> (1) - . • (1161) 




at^gt'agt aat tea ggg aaa ggt gggW tct gca tct act aat cct 
Met Cys Ser Asn Ser Gly Lys Gly Gly W Ser Ala Ser Thr Asn Pro 
I 5 Y° 

III Sp III E III E in - £ &p s: lit SS III 17* 
III SS £ III III HI HI & - £ k K i tl 111 £ 

35 40 V 



att ggt caa aaa 
a lie Gly Gin Lys 



ttq gtt tta tct ata gat gaa ctt get aag aaa 
Leu Val Leu Ser He Asp Glu Leu Ala Lys Lys 
50 55 

ata gac aat aat aat ggt tta get get tta aat aat\cag aat gga teg 
Ue Asp Asn Asn Asn Gly Leu Ala Ala Leu Asn Asn ^1 n Asn G ly Ser 
65 ™ ^ 

2S III III s; m & s £ - i - - i 22 

85 90 X ^ 

tta aaa aat tta gaa gaa tta aag aca gaa att gca aag get 
Ser Lys Leu Lys aS Leu Glu Glu Leu Lys Thr Glu lie A^a Lys Ala 

100 105 v 



48 



96 



144 



192 



240 



288 



336 



62/102 



aag aaa tgt 
Lys Lys Cys 
115 



gaa gaa ttt act aat aaa eta aaa agt ggt cat gca 
{r Glu Glu Phe Thr Asn Lys Leu Lys Ser Gly His Ala 
120 125 



384 



gat ctt ggc aaa\cag gat get acc gat gat cat gca aaa gca get att 
Asp Leu Gly Lys >Gln Asp Ala Thr Asp Asp His Ala Lys Ala Ala lie 
130 \ 135 140 



432 



tta aaa aca cat gda act acc gat aaa ggt get aaa gaa ttt aaa gat 
Leu Lys Thr His Ala Thr Thr Asp Lys Gly Ala Lys Glu Phe Lys Asp 
145 \150 155 160 



480 



tta ttt gaa tea gta ggt ttg tta aaa gca get caa gta gca eta 

Leu Phe Glu Ser Val Glu Gly Leu Leu Lys Ala Ala Gin Val Ala Leu 
165 \ 170 175 



528 



act aat tea gtt aaa gaa\ctt aca agt cct gtt gta gca gaa agt cca 
Thr Asn Ser Val Lys Glu Leu Thr Ser Pro Val Val Ala Glu Ser Pro 
180 \ 185 190 



576 



aaa aaa cct cat atg get aa\ aat tea ggt ggg gat tct gca tct act 
Lys Lys Pro His Met Ala Asn\Asn Ser Gly Gly Asp Ser Ala Ser Thr 
195 Y00 205 



624 



aat cct gat gag tct gca aaa gqa cct aat ctt acc gta ata age aaa 
Asn Pro Asp Glu Ser Ala Lys GlV Pro Asn Leu Thr Val lie Ser Lys 
210 215 \ 220 



672 



aaa att aca gat tct aat gca ttt Vta ctg get gtg aaa gaa gtt gag 
Lys lie Thr Asp Ser Asn Ala Phe Lteu Leu Ala Val Lys Glu Val Glu 
225 230 \ 235 240 



720 



get ttg ctt tea tct ata gat gaa cttXtct aaa get att ggt aaa aaa 
Ala Leu Leu Ser Ser lie Asp Glu Leu \3er Lys Ala lie Gly Lys Lys 
245 2&0 255 



768 



ata aaa aat gat ggt act tta gat aac gaa gca aat cga aac gaa tea 
lie Lys Asn Asp Gly Thr Leu Asp Asn Glu\ Ala Asn Arg Asn Glu Ser 
260 265 \ 270 



816 



ttg ata gca gga get tat gaa ata tea aaa eta ata aca caa aaa tta 
Leu lie Ala Gly Ala Tyr Glu lie Ser Lys L&u lie Thr Gin Lys Leu 
275 280 \ 285 



864 



agt gta ttg aat tea gaa gaa tta aag aaa aaa>att aaa gag get aag 
Ser Val Leu Asn Ser Glu Glu Leu Lys Lys Lys ^le Lys Glu Ala Lys 
290 295 3\ 



912 



gat tgt tec caa aaa ttt act act aag eta aaa ga 
Asp Cys Ser Gin Lys Phe Thr Thr Lys Leu Lys Asp> 
305 310 315 



agt cat gca gag 
Ser His Ala Glu 
320 



960 



ctt ggt ata caa age gtt cag gat gat aat gca aaa aVia get att tta 
Leu Gly lie Gin Ser Val Gin Asp Asp Asn Ala Lys Lus Ala lie Leu 
325 330 \ 335 



1008 



63/102 

aaa acaXcat gga act aaa gac aag ggt get aaa gaa ctt gaa gag tta 

Lvs Thr Mis Gly Thr Lys Asp Lys Gly Ala Lys Glu Leu Glu Glu Leu 
* X 340 345 350 

ttt aaa tc\ eta gaa age ttg tea aaa gca gcg caa gca gca tta act 
Phe Lys SerALeu Glu Ser Leu Ser Lys Ala Ala Gin Ala Ala Leu Thr 
355 \ 360 365 

aat tea gtt a\a gag ctt aca aat cct gtt gtg gca gaa agt cca aaa 
Asn Ser Val Lye Glu Leu Thr Asn Pro Val Val Ala Glu Ser Pro Lys 
370 \ 375 380 

aaa cct taa 
Lys Pro * 
385 



1056 



1104 



1152 



1161 



<210> 58 
<211> 386 
<212> PRT 

<213> ospC Chimera 
<400> 58 

Met Cys Ser Asn Ser 

1 5 
Ala Asp Glu Ser Ala 
20 

lie Thr Asp Ser Asn 
35 

Leu Val Leu Ser lie 
50 

lie Asp Asn Asn Asn 
65 

Leu Leu Ala Gly Ala 
85 

Ser Lys Leu Lys Asn 
100 

Lys Lys Cys Ser Glu 
115 

Asp Leu Gly Lys Gin 
130 

Leu Lys Thr His Ala 
145 

Leu Phe Glu Ser Val 
165 

Thr Asn Ser Val Lys 
180 

Lys Lys Pro His Met 
195 

Asn Pro Asp Glu Ser 
210 

Lys lie Thr Asp Ser 
225 

Ala Leu Leu Ser Ser 
245 

lie Lys Asn Asp Gly 
260 

Leu lie Ala Gly Ala 
275 



Gly\Lys Gly Gly 
Lys G^Ly 
Ala 



Asp Glu 

55 
Gly Leu 
70 

Tyr Ala 

Leu Glu 

Glu Phe 

Asp Ala 
135 
Thr Thr 
150 

Glu Gly 

Glu Leu 

Ala Asn 

Ala Lys 
215 
Asn Ala 
230 

lie Asp 
Thr Leu 
Tyr Glu 



Pro Asn 

25 
Val Leu 
40 
eu Ala 



ASLa Ala 

Ilk Ser 

Glu \jeu 
^05 
Thr A; 
120 

Thr As; 

Asp Lys 

Leu Leu 

Thr Ser 
185 
Asn Ser 
200 

Gly Pro 

Phe Leu 

Glu Leu 

Asp Asn 
265 
lie Ser 
280 



Asp Ser 
10 

Leu Thr 

Ala Val 

Lys Lys 

Leu Asn 

75 
Thr Leu 
90 

Lys Thr 

Lys Leu 

Asp His 

}ly Ala 
155 
\s Ala 
17 

Pro\ Val 

Gly (Sly 

Asn L< 

Leu Ala 
235 
Ser Lys 
250 

Glu Ala 
Lys Leu 



Ala Ser Thr 

Glu lie Ser 
30 

Lys Glu Val 
45 

Ala lie Gly 
60 

Asn Gin Asn 

lie Thr Glu 

Glu lie Ala 
110 

Lys Ser Gly 
125 

Ala Lys Ala 
140 

Lys Glu Phe 

Ala Gin Val 

Val Ala Glu 
190 

Asp Ser Ala 

205 
Thr Val He 
220 

t Val Lys Glu 

^la He Gly 

As\i Arg Asn 
270 

Ile\Thr Gin 

!85 



Asn Pro 
15 

Lys Lys 

Glu Thr 

Gin Lys 

Gly Ser 

80 
Lys Leu 
95 

Lys Ala 

His Ala 

Ala He 

Lys Asp 
160 
Ala Leu 
175 

Ser Pro 

Ser Thr 

Ser Lys 

Val Glu 
240 
Lys Lys 
255 

Glu Ser 
Lys Leu 



64/102 



Ser 


Val 


teu 


Asn 




290 






Asp 


Cys 


s\r 


Gin 


305 








Leu 


Gly 


Il4 


Gin 


Lys 


Thr 


His 


Wy 






140 


Phe 


Lys 


Ser 


Lfeu 






355 




Asn 


Ser 


Val 


Ly^ 




370 






Lys 


Pro 






385 









320 



335 



350 



<210> 59 
<211> 1197 
<212> DNA 

<213> ospC Chimera 



vt 

IS; 

s=J. 

ill 

IP 

Q 
Q 



<220> 
<221> CDS 
<222> (1) . 



(1197) 



<400> 59 

atg aga tta tta ata gga ttt get 
Met Arg Leu Leu He Gly Phte Ala 
1 5 

gca caa aaa ggt get gag tca^tt 
Ala Gin Lys Gly Ala Glu Ser \le 
20 

gat ggg aat aca tct gca aat t 
Asp Gly Asn Thr Ser Ala Asn Ser^ 
35 40 

aat ctt aca gaa ata agt aaa aaa 
Asn Leu Thr Glu He Ser Lys Lys 
50 55 

ctt get gtg aaa gag gtt gaa gcg 
Leu Ala Val Lys Glu Val Glu Ala 
65 70 

get get aaa get att ggt aaa aaa 
Ala Ala Lys Ala He Gly Lys Lys 
85 

ace gaa tat aat cac aat gga tea 
Thr Glu Tyr Asn His Asn Gly Ser 
100 

tea ace eta ata aaa caa aaa tta 
Ser Thr Leu He Lys Gin Lys Leu 
115 120 



tta gcg tta get 
Leu Ala Leu Ala 
10 

gga tec tgt aat 
Gly Ser Cys Asn 
25 

get gat gag tct 
Ala Asp Glu Ser 



tt acg 
ike Thr 



ttg \tq 
Leu heu 



ata ca 
He His 
90 

ttg tta 
Leu Leu 
105 

gat gga 
Asp Gly 



gat tct 
Asp Ser 
60 

tea tct 
Ser Ser 
75 

caa aat 
VGln Asn 



tta ata gga tgt 48 
Leu He Gly Cys 
15 

aat tea ggg aaa 96 
Asn Ser Gly Lys 
30 

gtt aaa ggg cct 144 
Val Lys Gly Pro 
45 

aat gcg gtt tta 192 
Asn Ala Val Leu 



qda gga 
hl\ Gly 



ata gat gaa att 240 
He Asp Glu He 
80 

aat ggt ttg gat 288 
Asn Gly Leu Asp 
95 

get tat gca ata 336 
Ala Tyr Ala He 
110 

aat gaa gga tta 384 

Asn Glu Gly Leu 

125 



65/102 



aaa v, aa aaa att qat acq get aag aaa tgt tct gaa aca ttt act aat 
Lys Lys ill Asp 111 Ala Lys Lys Cys Ser Glu Thr Phe Thr Asn 
130 135 140 

aaa tta\ aaa gaa aaa cac aca gat ctt ggt aaa gaa ggt gtt act gat 
Lys Leu Vys Glu Lys His Thr Asp Leu Gly Lys Glu Gly Val Thr Asp 
145 \ 150 I 55 

act aat aca aaa gaa gec att tta aaa aca aat ggt act aaa act aaa 
11a Tsl Ea\Jys Glu Ala He Leu Lys Thr Asn Gly Thr Lys Thr Lys 
x 165 I 70 10 

ggt get gaa gaa ctt gga aaa tta ttt gaa tea gta gag gtc ttg tea 
Gly Ala Glu Gl\ Leu Gly Lys Leu Phe Glu Ser Val Glu Val Leu Ser 
y 18(A 185 190 



aaa gca get aaa 
Lys Ala Ala Lys 
195 



ig atg ctt get aat tea gtt aaa gag ctt aca age 
Met Leu Ala Asn Ser Val Lys Glu Leu Thr Ser 
200 205 



cct gtt gtg gca gaa 
Pro Val Val Ala Glu S' 
210 



gt cca gee atg gta aat aat tea ggg aaa gat 
Pro Ala Met Val Asn Asn Ser Gly Lys Asp 
215 220 



ggg aat aca tct gca aatVct get gat gag tct gtt aaa ggg cct aat 
Gly Asn Thr Ser Ala Asn \er Ala Asp Glu Ser Val Lys Gly Pro Asn 
225 230 \ 235 

ctt aca gaa ata agt aaa aaa\ att aca gaa tct aac gca gtt gtt etc 
III ?hr Glu lie sir Lys LysVle Thr Glu Ser Asn Ala Val Val Leu 
245 \ 250 " 3 

ace atq aaa gaa gtt gaa act tt\ ctt aca tct ata gat gag ctt get 
lit Val Lys Glu Val Glu Thr Leu\Leu Thr Ser lie Asp Glu Leu Ala 
260 \ 65 270 

aaa act att ggt aaa aaa ata aaa a\ gat gtt agt tta gat aat gag 
Lys £ lie Gly Lys Lys lie Lys As\as P Val Ser Leu Asp Asn Glu 
275 280 \ 285 



gca gat cac aac gga tea tta ata tea g\ 
Ala Asp His Asn Gly Ser Leu He Ser 01 
290 295 



gca tat tta att tea aac 
Ala Tyr Leu He Ser Asn 
300 



tta ata aca aaa aaa ata agt gca ata aaa gat tea gga gaa ttg aag 
Leu lie Thr Lys Lys He Ser Ala He Lys aL Ser Gly Glu Leu Lys 
305 31° 31 

aca qaa att gaa aag get aag aaa tgt tct gaa \aa ttt act get aaa 
a Glu He Glu Lys Ala Lys Lys Cys Ser Glu gYu Phe Thr Ala Lys 
325 330 \ 335 

tta aaa ggt gaa cac aca gat ctt ggt aaa gaa ggcVjtt act gat gat 
leu Lys Gly Glu His Thr Asp Leu Gly Lys Glu Gly \al Thr Asp Asp 

34O 345 \ 

aat gca aaa aaa gec att tta aaa aca aat aat gat aaa\ act aag ggc 
Asn Ala Lys Lys Ala lie Leu Lys Thr Asn Asn Asp Lys W Lys Gly 
355 360 365 \ 



4 32 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



66/102 



aa aag tta ttt gaa tea gta aaa aac ttg tea aaa 
Lys Leu Phe Glu Ser Val Lys Asn Leu Ser Lys 
375 380 



get gat gaa ctt 
Ala Asp Glu Leu 
370 

aca act aaa gag at^v ctt act aat tea gtt aaa gag ctt aca age 
Ala Ala Lys Glu Met\Leu Thr Asn Ser Val Lys Glu Leu Thr Ser 
385 395 



<210> 60 
<211> 398 
<212> PRT 

<213> ospC Chimera 



<400> 60 

Arg Leu Leu lie Gly 

1 5 
Gin Lys Gly Ala Glu 
20 

Gly Asn Thr Ser Ala 
35 

Leu Thr Glu He Ser 
50 

Ala Val Lys Glu Val 
65 

Ala Lys Ala He Gly 
85 

Glu Tyr Asn His Asn 
100 

Thr Leu He Lys Gin 
115 

Glu Lys He Asp Ala 
130 

Leu Lys Glu Lys His 
145 

Asp Ala Lys Glu Ala 
165 

Ala Glu Glu Leu Gly 
180 

Ala Ala Lys Glu Met 
195 

Val Val Ala Glu Ser 
210 

Asn Thr Ser Ala Asn 
225 

Thr Glu He Ser Lys 
245 

Val Lys Glu Val Glu 
260 

Ala He Gly Lys Lys 
275 

Asp His Asn Gly Ser 
290 

He Thr Lys Lys He 
305 

Glu He Glu Lys Ala 
325 



Leu Ala 

yGly Ser 
25 
La Asp 




Lys Lys 

55 
Glu Ala 
70 

Lys Lys 
Gly Ser 
Lys Leu 



Ala Lys 
135 
Thr Asp 
150 

He Leu 

Lys Leu 

Leu Ala 

Pro Ala 
215 
Ser Ala 
230 

Lys He 

Thr Leu 

He Lys 

Leu He 
295 
Ser Ala 
310 

Lys Lys 



Leu Liu 

ia 

Asp Gl 
120 
Lys Cys 

Leu Gly 

Lys Thr 

Phe Glu 
185 
Asn Ser 
200 

Met Val 

Asp Glu 

Thr Glu 

Leu Thr 
265 
Asn Asp 
280 

Ser Gly 
He Lys 
Cys Ser 



Leu Ala Leu 
10 

Cys Asn Asn 

Glu Ser Val 

Asp Ser Asn 
60 

Ser Ser He 
75 

Gin Asn Asn 
90 

Ala Gly Ala 
Leu Lys Asn 



3er Glu Thr 
140 

L^s Glu Gly 

155 
Asn\Gly Thr 
170 

Ser Val Glu 

Val Lyte Glu 

Asn Asn\Ser 
!20 

Ser Val Uvs 

235 
Ser Asn Al 
250 
Ser He Asp 

Val Ser Leu 

Ala Tyr Leu 
300 

Asp Ser Gly 

315 
Glu Glu Phe 
330 



He Gly 

Ser Gly 

30 
Lys Gly 
45 

Ala Val 

Asp Glu 

Gly Leu 

Tyr Ala 
110 
Glu Gly 
125 

Phe Thr 

Val Thr 

Lys Thr 

Val Leu 
190 
Leu Thr 
205 

Gly Lys 
Gly Pro 
Val Val 



Cys Ala 
15 

Lys Asp 

Pro Asn 

Leu Leu 

He Ala 

80 
Asp Thr 
95 

He Ser 

Leu Lys 

Asn Lys 

Asp Ala 
160 
Lys Gly 
175 

Ser Lys 

Ser Pro 

Asp Gly 

Asn Leu 
240 
Leu Ala 
255 

Ala Lys 
Glu Ala 
Asn Leu 



1152 



1197 
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Lys Gly Glu n\ Thr Asp Leu Gly Lys Glu Gly Val Thr Asp Asp Asn 

Ala Lys Lys ^a\lle Leu Lys Thr Asn Asn Asp Lys Thr Lys Gly Ala 

Asp Glu Leu Glu is Leu Phe Glu Ser Val Lys Asn Leu Ser Lys Ala 

Ala Lys Glu Met Le\ Thr III Ser Val Lys Glu Leu Thr Ser 
385 \390 395 



<210> 61 
<211> 1196 
<212> DNA 

<213> ospC Chimera 



<220> 
<221> CDS 
<222> (1) ■ 



(1196) 



<400> 61 

atg aga tta tta ata gga 
Met Arg Leu Leu lie Gly 
1 5 

gca caa aaa ggt get gag 
Ala Gin Lys Gly Ala Glu 
20 



tttVjct 
Phe &la 



tea art 
Ser Il€ 



tta gcg 
Leu Ala 
10 

gga tec 
Gly Ser 
25 



tta get tta 
Leu Ala Leu 



tgt aat aat 
Cys Asn Asn 



gat ggg aat 
Asp Gly Asn 
35 

aat ctt aca 
Asn Leu Thr 
50 

ctt get gtg 
Leu Ala Val 
65 

get get aaa 
Ala Ala Lys 



ace gaa tat 
Thr Glu Tyr 



aca tct gca 
Thr Ser Ala 



gaa ata agt 
Glu lie Ser 



tea ace eta 
Ser Thr Leu 
115 

aag gaa aaa 
Lys Glu Lys 
130 

aaa tta aaa 
Lys Leu Lys 
145 



aaa gag gtt 
Lys Glu Val 
70 

get att ggt 
Ala He Gly 
85 

aat cac aat 
Asn His Asn 
100 

ata aaa caa 
He Lys Gin 



aat tct 
Asn Ser 
40 

aaa aaa 
Lys Lys 
55 

gaa gcg 
Glu Ala 



zt gat 
ka Asp 



att \acg 
He Thr 



ttg cti 
Leu Leu A 



gag tct gtt 
Glu Ser Val 
45 

gat tct aat 
Asp Ser Asn 
60 

tea tct ata 
Ser Ser He 
75 



ata gga tgt 
He Gly Cys 
15 

tea ggg aaa 
Ser Gly Lys 
30 

aaa ggg cct 
Lys Gly Pro 



aaa aaa 
Lys Lys 



gga tea 
Gly Ser 



aaa tta 
Lys Leu 
120 



ata cac 
He His 
90 

ttg tta 
Leu Leu 
105 

gat gga 
Asp Gly 



Gl\ 



aat aat 
Asn Asn 



gcg $ga get 
Ala Gly Ala 



gcg gtt tta 
Ala Val Leu 



gat gaa att 
Asp Glu He 
80 

ggt ttg gat 
Gly Leu Asp 
95 

tat gca ata 
Tyr Ala He 
110 



att gat gcg 
He Asp Ala 



gaa aaa cac 
Glu Lys His 
150 



get aag 
Ala Lys 
135 

aca gat 
Thr Asp 



aaa tgt 
Lys Cys 



ctt ggt 
Leu Gly 



ttg aaa\aat 
Leu Lys 

tct gaa ac. 
Ser Glu Thr 
140 

aaa gaa ggt 
Lys Glu Gly 
155 



gaa gga tta 
Glu Gly Leu 



48 



96 



ttt act aat 
iPhe Thr Asn 



g^t act gat 
Va\ Thr Asp 
160 



144 



192 



240 



288 



336 



384 



432 



480 



68/102 



sr. a*p sr. s ;s - s s e si £ s e 5: 

165 170 



ggt get gaa gl 
Gly Ala Glu 



ctt gga aaa tta ttt gaa tea gta gag gtc ttg tea 
Leu Gly Lys Leu Phe Glu Ser Val Glu Val Leu Ser 
185 190 



s s s s V k - |° - - 3 " - i - s ~ 

£ ?S ?2 K AsS S K IS SS E E SS Si 5". K 

210 \ 215 220 

4- i-^i- nra a\t tct act gat gag tct gtt aaa ggg cct aat 
III Asn Thr Ser 111 aX Ser Ala Asp SlS Ser Va! Lys Gly Pro Asn 
225 235 



ctt aca gaa ata agt aaa 
Leu Thr Glu He Ser Lys 
245 



att aca gaa tct aac gca gtt gtt ctg 
/s He Thr Glu Ser Asn Ala Val Val Leu 
250 255 



s sa s k ss a -V- i s K 52 s i s s 

260 \ 265 

act aaa act att ggt aaa aaa a\a caa caa aat ggt ggt tta get gtc 
Thr Lys Ma lie lly Lys Lys l\ Gin Gin Asn Gly Gly Leu Ala Val 
275 2P?» 285 

r. is si s: si si £ sate - si s £ s ;s is 

290 295 X 300 



s sss s: s ss s - E s?C | £ - m s i 

305 310 \ 

E s: 5: is ss is is s £ is sr. E - £ s 

* . 325 330\ 

s s sr. si sr. ss ss - 25 si ^ sr. e a; £ E 

340 345 X 

8S £ K S 5 E S £ S S S^K S 5 S S 

355 360 X 

si s. s m £ ss a ,ii 2: £ s: ss ?|sr. ss 

370 375 380 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 




aaa 


gca 


get 


aaa 


gag 


atg 


ctt 


get 


Lys 


Ala 


Ala 


lVs 


Glu 


Met 


Leu 


Ala 


385 










390 






<210> 62 












<211> 397 












<212> PRT 












<213> ospC ChimeraX 








<400> 62 












Arg 


Leu 


Leu 


He 


Gly 


We 


Ala 


Leu 


1 








5 








Gin 


Lys 


Gly 


Ala 


Glu 


Ser 


lie 


biy 








20 










Gly 


Asn 


Thr 


Ser 


Ala 


AsYi 


Ser 


Ala 




35 










40 


Leu 


Thr 


Glu 


He 


Ser 


Lys\ 


Lys 


He 




50 














Ala 


Val 


Lys 


Glu 


Val 


Glu 


Ala 


Leu 


65 










70 






Ala 


Lys 


Ala 


He 


Gly 
85 


Lys 


LVs 


He 


Glu 


Tyr 


Asn 


His 


Asn 


Gly 


Se\ 


Leu 








100 










Thr 


Leu 


He 


Lys 


Gin 


Lys 


Leu 


y^sp 






115 










120 


Glu 


Lys 


He 


Asp 


Ala 


Ala 


Lys 


Dys 




130 










135 




Leu 


Lys 


Glu 


Lys 


His 


Thr 


Asp 


LeV 


145 










150 






Asp 


Ala 


Lys 


Glu 


Ala 


He 


Leu 


Lys* 










165 








Ala 


Glu 


Glu 


Leu 


Gly 


Lys 


Leu 


Phe 








180 










Ala 


Ala 


Lys 


Glu 


Met 


Leu 


Ala 


Asn 






195 










200 


Val 


Val 


Ala 


Glu 


Ser 


Pro 


Ala 


Met 




210 










215 




Asn 


Thr 


Ser 


Ala 


Asn 


Ser 


Ala 


Asp 


225 










230 






Thr 


Glu 


He 


Ser 


Lys 


Lys 


He 


Thr 










245 








Val 


Lys 


Glu 


He 


Glu 


Thr 


Leu 


Leu 






260 










Lys 


Ala 


He 


Gly 


Lys 


Lys 


He 


Gin 






275 










280 


Ala 


Gly 


His 


Asn 


Gly 


Thr 


Leu 


Leu 




290 










295 




Leu 


He 


Thr 


Gin 


Lys 


Leu 


Asp 


Gly 


305 










310 






Glu 


Lys 


He 


Glu 


Asn 


Ala 


Lys 


Lys 










325 








Leu 


Glu 


Gly 


Glu 


His 


Ala 


Gin 


Leu 








340 










Asn 


Ala 


Lys 


Lys 


Ala 


lie 


Leu 


He 






355 










360 




69/102 



aat 


tea 


gtt 


aaa 


gag 


ctt 


ac 




Asn 


Ser 


Val 


Lys 


Glu 


Leu 










395 












Ala 


Leu 


Ala 


Leu 


He 


Gly 


Cys 


Ala 




10 










15 




Ser 


Cys 


Asn 


Asn 


Ser 


Gly 


Lys 


Asp 


25 










30 






Asp 


Glu 


Ser 


Val 


Lys 


Gly 


Pro 


Asn 










45 








Thr 


Asp 


Ser 


Asn 


Ala 


Val 


Leu 


Leu 








60 










Leu 


Ser 


Ser 


He 


Asp 


Glu 


He 


Ala 






75 










80 


His 


Gin 


Asn 


Asn 


Gly 


Leu 


Asp 


Thr 




90 










95 




Leu 


Ala 


Gly Ala 


Tyr 


Ala 


He 


Ser 


105 










110 






Gly Leu 


Lys 


Asn 


Glu 


Gly 


Leu 


Lys 










125 








Cys 


Ser 


Glu 


Thr 


Phe 


Thr 


Asn 


Lys 






140 










Gly Lys 


Glu 


Gly Val 


Thr 


Asp 


Ala 






155 










160 


Thr 


Asn 


Gly 


Thr 


Lys 


Thr 


Lys 


Gly 




170 










175 




Glu 


Ser 


Val 


Glu 


Val 


Leu 


Ser 


Lys 


res 










190 








Val 


Lys 


Glu 


Leu 


Thr 


Ser 


Pro 










205 








Val\ 


Asn 


Asn 


Ser 


Gly 


Lys 


Asp 


Gly 








220 










Glu 


ser 


Val 


Lys 


Gly 


Pro 


Asn 


Leu 






235 










240 


Glu 


s\r 


Asn 


Ala 


Val 


Val 


Leu 


Ala 




25\ 










255 




Ala 


SeA 


He 


Asp 


Glu 


Leu 


Ala 


Thr 


265 










270 






Gin 


Asn 


IGly Gly 


Leu 


Ala 


Val 


Glu 










285 








Ala 


Gly Ala 


Tyr 


Thr 


He 


Ser 


Lys 








300 










Leu 


Lys 


As\ 


Ser 


Glu 


Lys 


Leu 


Lys 






315\ 










320 


Cys 


Ser 


Glu 


\Asp 


Phe 


Thr 


Lys 


Lys 




330 










335 




Gly 


He 


Glu 


Asn 


Val 


Thr 


Asp 


Glu 


345 










350 






Thr 


Asp 


Ala 


Ala 


Lys 


Asp 


Lys 


Gly 










365 









70/102 

Ala Ala Glu Leu hlu Lys Leu Phe Lys Ala Val Glu Asn Leu Ala Lys 

370 \ 375 380 

Ala Ala Lys Glu Me\ Leu Ala Asn Ser Val Lys Glu Leu 
385 \ 390 395 



<210> 63 

<211> 1185 

<212> DNA 

<213> ospC Chimera 



<220> 
<221> CDS 
<222> (1) , 



(1185) 



<400> 63 x ^ . 

atg aga tta tta ata gga tt\ get tta gcg tta get tta ata gga tgt 

Met Ara Leu Leu lie Gly PheXAla Leu Ala Leu Ala Leu He Gly Cys 

1 5 \ 10 15 



gca caa aaa ggt get gag tea 
Ala Gin Lys Gly Ala Glu Ser 
20 



ft gga tec tgt aat aat tea ggg aaa 
Gly Ser Cys Asn Asn Ser Gly Lys 
25 30 



aat ctt aca gaa ata agt aaa aaa at\ acg gat tct aat gcg gtt tta 
Asn Leu Thr Glu He Ser Lys Lys IleXThr Asp Ser Asn Ala Val Leu 
50 55 \ 60 

ctt get gtg aaa gag gtt gaa gcg ttg cVg tea tct ata gat gag ctt 
Leu Ala Val Lys Glu Val Glu Ala Leu Le\u Ser Ser He Asp Glu Leu 
65 70 \ 75 80 

get aaa get att ggt aaa aaa ata aaa aacVjat ggt agt tta gat aat 
Ala Lys Ala He Gly Lys Lys He Lys Asn Asp Gly Ser Leu Asp Asn 
85 90 \ 95 

gaa gca aat cgc aac gag tea ttg tta gca g^a get tat aca ata tea 
Glu Ala Asn Arg Asn Glu Ser Leu Leu Ala Gl* Ala Tyr Thr He Ser 
100 105 \ HO 

acc tta ata aca caa aaa tta agt aaa tta aac toga tea gaa ggt tta 
Thr Leu He Thr Gin Lys Leu Ser Lys Leu Asn Qly Ser Glu Gly Leu 
115 120 \ 125 



48 



96 



gat ggg aat aca tct gca aat tct Vet gat gag tct gtt aaa ggg cct 144 
Asp Gly Asn Thr Ser Ala Asn Ser Ala Asp Glu Ser Val Lys Gly Pro 
35 40 \ 45 



192 



240 



288 



336 



384 



aag gaa aag att gee gca get aag aaa tgc tct gaa, gag ttt agt act 4 32 

Lys Glu Lys He Ala Ala Ala Lys Lys Cys Ser GluVGlu Phe Ser Thr 
130 135 140 X 

aaa eta aaa gat aat cat gca cag ctt ggt ata cag gVc gtt act gat 480 

Lvs Leu Lys Asp Asn His Ala Gin Leu Gly He Gin Ghf Val Thr Asp 
145 150 155 \ 160 

gaa aat gca aaa aaa get att tta aaa gca aat gca gcgXggt aaa gat 528 

Glu Asn Ala Lys Lys Ala He Leu Lys Ala Asn Ala Ala X51y Lys Asp 

165 170 \ 175 




71/102 



aag ggc gtt gaa gaa ctt gaa aag ttg tec gga tea tta gaa age tta 
Lvs Glv Val Glu Gl\ Leu Glu Lys Leu Ser Gly Ser Leu Glu Ser Leu 
180 \ 185 190 

tea aaa gca get aaa g\g atg ctt get aat tea gtt aaa gag ctt aca 
Ser Lys Ala Ala Lys Gl\ Met Leu Ala Asn Ser Val Lys Glu Leu Thr 
195 \ 200 205 

age cct gtt gtc cat ggt \at aat tea ggg aaa gat ggg aat aca tct 
Ser Pro Val Val His Gly Aten Asn Ser Gly Lys Asp Gly Asn Thr Ser 
210 2*5 220 

gca aat tct get gat gag tctXgtt aaa ggg cct aat ctt aca gaa ata 
Ala Asn Ser Ala Asp Glu SerVal Lys Gly Pro Asn Leu Thr Glu He 
225 230 \ 235 240 

agt aaa aaa att aca gaa tct aa\ gca gtt gtt etc gee gtg aaa gaa 
Ser Lys Lys He Thr Glu Ser As\ Ala Val Val Leu Ala Val Lys Glu 
245 \ 250 255 

gtt gaa act ttg ctt aca tct ata \at gag ctt get aaa get att ggt 
Val Glu Thr Leu Leu Thr Ser He Hep Glu Leu Ala Lys Ala He Gly 



260 



270 



aaa aaa ata aaa aac gat gtt agt ttk gat aat gag gca gat cac aac 
Lvs Lvs He Lys Asn Asp Val Ser Leu\Asp Asn Glu Ala Asp His Asn 
275 280 \ 285 

gga tea tta ata tea gga gca tat tta att tea aac tta ata aca aaa 
Gly Ser Leu He Ser Gly Ala Tyr Leu Il)e Ser Asn Leu He Thr Lys 
290 295 \ 300 

aaa ata agt gca ata aaa gat tea gga qaa\ttq aag gca gaa att gaa 
Lys He Ser Ala He Lys Asp Ser Gly Glu Leu Lys Ala Glu He Glu 
305 310 3d5 320 

aag get aag aaa tgt tct gaa gaa ttt act gcV aaa tta aaa ggt gaa 
Lys Ala Lys Lys Cys Ser Glu Glu Phe Thr Ala Lys Leu Lys Gly Glu 
325 330 \ 335 



cac aca gat ctt ggt aaa gaa ggc gtt act gat ^ 
His Thr Asp Leu Gly Lys Glu Gly Val Thr Asp A 
340 345 



L at aat gca aaa aaa 
Asn Ala Lys Lys 
350 



gec att tta aaa aca aat aat gat aaa act aag ggc\gct gat gaa ctt 
Ala He Leu Lys Thr Asn Asn Asp Lys Thr Lys Gly \Ala Asp Glu Leu 
355 360 365 



gaa aag tta ttt gaa tea gta aaa aac ttg tea aaa gc 
Glu Lys Leu Phe Glu Ser Val Lys Asn Leu Ser Lys 
370 375 380 

atg ctt act aat tea gtt aaa gag ctt aca age 
Met Leu Thr Asn Ser Val Lys Glu Leu Thr Ser 
385 390 395 



get aaa gag 
Ala Lys Glu 



576 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1185 



<210> 64 



72/102 



Ala Leu 

He Gly 

Ser Ala 

40 
Lys He 
55 

Ala Leu 



Ser\ Lys 
120 

Lys 
135 

Gin L&u 
Leu Lys* 
Lys Leu 



Ala Leu 

10 
Ser Cys 
25 

Asp Glu 

Thr Asp 

Leu Ser 

Asn Asp 
90 

Ala Gly 
105 

Leu Asn 



Ala Leu 

Asn Asn 

Ser Val 

Ser Asn 

60 
Ser He 
75 

Gly Ser 

Ala Tyr 

Gly Ser 

Glu Glu 
140 
Gin Gly 
155 

Ala Ala 



Leu Ala 
200 
Asn Ser 
215 

Val Lys 

Asn Ala 

He Asp 

Ser Leu 
280 
Tyr Leu 
295 

Ser Gly 

Glu Phe 

Gly Val 

Asp Lys 
360 
Lys Asn 
375 

Glu Leu 



Val Va\ 
25C 
Glu Leu> 
265 
Asp Asn 

He Ser 

Glu Leu 

Thr Ala 
330 
Thr Asp 
345 

Thr Lys 
Leu Ser 
Thr Ser 



He Gly 

Ser Gly 

30 
Lys Gly 
45 

Ala Val 

Asp Glu 

Leu Asp 

Thr He 
110 
Glu Gly 
125 

Phe Ser 

Val Thr 

Gly Lys 

Glu Ser 
190 
Glu Leu 
205 

Asn Thr 
Thr Glu 
Val Lys 



Cys Ala 
15 

Lys Asp 

Pro Asn 

Leu Leu 

Leu Ala 
80 

Asn Glu 
95 

Ser Thr 

Leu Lys 

Thr Lys 

Asp Glu 
160 
Asp Lys 
175 

Leu Ser 




<211> 394 
<212> PRT 

<213> ospC Chimera 
<400> 64 

Arg Leu Leu He qiy Phe 

1 . 
Gin Lys Gly Ala Gl\i Ser 
20 

Gly Asn Thr Ser Ala\Asn 
35 

Leu Thr Glu He Ser LVs 
50 

Ala Val Lys Glu Val Gl 
65 70 
Lys Ala He Gly Lys Lys 
85 

Ala Asn Arg Asn Glu Ser 
100 

Leu He Thr Gin Lys Leu 
115 

Glu Lys He Ala Ala Ala 
130 

Leu Lys Asp Asn His Ala 
145 150 
Asn Ala Lys Lys Ala He 
165 

Gly Val Glu Glu Leu Glu 
180 

Lys Ala Ala Lys Glu Met 
195 

Pro Val Val His Gly Asn 
210 

Asn Ser Ala Asp Glu Ser 
225 230 
Lys Lys He Thr Glu Ser 
245 

Glu Thr Leu Leu Thr Ser 
260 

Lys He Lys Asn Asp Val 
275 

Ser Leu He Ser Gly Ala 
290 

He Ser Ala He Lys Asp 
305 310 
Ala Lys Lys Cys Ser Glu 
325 

Thr Asp Leu Gly Lys Glu 
340 

He Leu Lys Thr Asn Asn 
355 

Lys Leu Phe Glu Ser Val 
370 

Leu Thr Asn Ser Val Lys 
385 390 



<210> 65 
<211> 1184 



Thr Ser 

Ser Ala 

He Ser 
240 
Glu Val 
255 

Gly Lys 
Asn Gly 
Lys Lys 



73/102 



<V12> DNA 

<2SL3> ospC Chimera 



(1184) 

atg°aga^ta tta ata gga ttt get tta gcg tta get tta ata gga tgt 

Met Arq LeV Leu He Gly Phe Ala Leu Ala Leu Ala Leu lie Gly Cys 

1 A 5 10 15 



gca caa aaa 
Ala Gin Lys 



gat ggg aat aca 
Asp Gly Asn Thr 
35 



get gag tea att gga tec tgt aat aat tea ggg aaa 
Ala Glu Ser He Gly Ser Cys Asn Asn Ser Gly Lys 
25 30 

gca aat tct get gat gag tct gtt aaa ggg cct 
S r Ala Asn Ser Ala Asp Glu Ser Val Lys Gly Pro 
40 45 



aat ctt aca gaa ata\gt aaa aaa att acg gat tct aat gcg gtt tta 

Asn Leu Thr Glu He <&r Lys Lys lie Thr Asp Ser Asn Ala Val Leu 

50 \ 55 60 

ctt get gtg aaa gag gtt\aa gcg ttg ctg tea tct ata gat gag ctt 

Leu Ala Val Lys Glu Val C?iu Ala Leu Leu Ser Ser lie Asp Glu Leu 

65 70 \ 75 80 



get aaa get att ggt aaa aaa 
Ala Lys Ala He Gly Lys Lys 
85 



:a aaa aac gat ggt agt tta gat aat 
Le Lys Asn Asp Gly Ser Leu Asp Asn 
90 95 



gaa gca aat cgc aac gag tea ttg\ta gca gga get tat aca ata tea 
Glu Ala Asn Arg Asn Glu Ser Leu L^u Ala Gly Ala Tyr Thr He Ser 
100 ito 110 

acc tta ata aca caa aaa tta agt aaaVta aac gga tea gaa ggt tta 
Thr Leu He Thr Gin Lys Leu Ser Lys Deu Asn Gly Ser Glu Gly Leu 
115 120 \ 125 



aag gaa aag att gee gca get aag aaa tgc 
Lys Glu Lys He Ala Ala Ala Lys Lys Cys 
130 135 



gaa gag ttt agt act 
5r Glu Glu Phe Ser Thr 
140 



aaa eta aaa gat aat cat gca cag ctt ggt ataVag ggc gtt act gat 
Lys Leu Lys Asp Asn His Ala Gin Leu Gly He din Gly Val Thr Asp 
145 150 155 \ 1^0 

qaa aat gca aaa aaa get att tta aaa gca aat gcaVcg ggt aaa gat 
Glu Asn Ala Lys Lys Ala He Leu Lys Ala Asn Ala Ma Gly Lys Asp 
165 170 \ 175 



aag ggc gtt gaa gaa ctt gaa aag ttg tec gga tea tta 
Lvs Gly Val Glu Glu Leu Glu Lys Leu Ser Gly Ser Leu 
180 185 



age tta 
Lu Ser Leu 



tea aaa gca get aaa gag atg ctt get aat tea gtt aaa gV aca 
Ser Lys Ala Ala Lys Glu Met Leu Ala Asn Ser Val Lys Glu Deu Thr 
195 200 205 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



# 



74/102 



age cct gt\ gtc cat ggt aat aat tea gga aaa gat ggg aat aca tct 
Ser Pro ValYval His Gly Asn Asn Ser Gly Lys Asp Gly Asn Thr Ser 
210 \ 215 220 



672 



gca 
Ala 
225 



aat 
Asn 



tct 
Ser 



qcX gat gag 
Ala^Asp Glu 
230 



tct 
Ser 



gtt 
Val 



aaa ggg 
Lys Gly 



cct 
Pro 
235 



aat ctt aca gaa 
Asn Leu Thr Glu 



ata 
He 
240 



720 



agt aaa aaa att a6^ gaa tct aac gca gtt gtt ctg get gtg aaa gaa 
Ser Lys Lys He Th\ Glu Ser Asn Ala Val Val Leu Ala Val Lys Glu 
245\ 250 255 



768 



att gaa act ttg ctt cfca tct ata gat gaa ctt get act aaa get att 
He Glu Thr Leu Leu A^a Ser He Asp Glu Leu Ala Thr Lys Ala He 
260 \ 265 270 



816 



ggt 
Gly 



aaa 
Lys 



aaa 
Lys 
275 



ata caa caa 
He Gin Gin 



&at ggt ggt tta get gtc gaa gcg ggg cat 
Gly Gly Leu Ala Val Glu Ala Gly His 
280 285 



864 



aat gga aca ttg tta gca ggt Yjct tat aca ata tea aaa eta ata aca 
Asn Gly Thr Leu Leu Ala Gly Ala Tyr Thr He Ser Lys Leu He Thr 
290 295 \ 300 



912 



caa 
Gin 
305 



aaa 
Lys 



tta 
Leu 



gat gga ttg 
Asp Gly Leu 
310 



aaa 
Lys 



aat\ 
Asn 



tea gaa 
ler Glu 



aaa 
Lys 
315 



tta aag gaa aaa 
Leu Lys Glu Lys 



att 
He 
320 



960 



gaa aat get aag aaa tgt tct gaa gah ttt act aaa aaa eta gaa gga 
Glu Asn Ala Lys Lys Cys Ser Glu Asp\Phe Thr Lys Lys Leu Glu Gly 
325 530 335 



1008 



gaa cat gcg caa ctt gga att gaa aat gt>t act gat gag aat gca aaa 
Glu His Ala Gin Leu Gly He Glu Asn VaA Thr Asp Glu Asn Ala Lys 
340 345 \ 350 



1056 



aaa get att tta ata aca gat gca get aaa gat aag ggc get gca gag 
Lys Ala lie Leu He Thr Asp Ala Ala Lys AsV> Lys Gly Ala Ala Glu 
355 360 \ 365 



1104 



ctt 
Leu 



gaa 
Glu 
370 



aag 
Lys 



eta ttt aaa 
Leu Phe Lys 



gca 
Ala 
375 



gta gaa aac ttg toca aaa gca get aaa 
Val Glu Asn Leu E$.a Lys Ala Ala Lys 



1152 



gag 
Glu 
385 



atg 
Met 



ctt 
Leu 



get aat tea 
Ala Asn Ser 
390 



gtt 
Val 



aaa 
Lys 



gag ctt 
Glu Leu 



ac 



1184 



<210> 66 
<211> 393 
<212> PRT 

<213> ospC Chimera 



<400> 66 

Arg Leu Leu He Gly Phe Ala Leu Ala Leu Ala Leu He Gly\Cys Ala 
15 10 \5 




Gin 


Lys 


GYy 


Ala 


Glu 


Ser 


He 


Gly 






20 










Gly Asn 




Ser 


Ala 


Asn 


Ser 


Ala 






^ ^ \ 










40 


Leu 


Thr 


Ul LI 


Vie 


Ser 


Lys 


Lys 


He 














55 




Al ^ 


Val 




G All 


Val 


Glu 


Ala 


Leu 


o o 










70 






Lys 


Ala 


He 


Gly\ 


Lys 
^85 


Lys 


He 


Lvs 


Ala 


Asn 


Arg 


Asn 


Glu 


Ser 


Leu 


Leu 








100 










Leu 


He 


Thr 


Gin 


Lvs 


Leu 


Ser 


Lys 






115 










120 


Glu 


Lys 


He 


Ala 


Ala 


\Ala 


Lvs 


Lys 




130 










135 




Leu 


Lys 


Asp Asn 


His 


ASLa 


Gin 


Leu 


145 
















Asn 


Ala 


Lys 


Lys 


Ala 


11 4 


Leu 


Lys 










165 








Gly Val 


Glu 


LiXU 


Leu 


Glu 


\Lvs 


Leu 








180 










Lys 


Ala 


Ala 


Lys 


Glu 


Met 


Leu 


Ala 




195 










200 


Pro 


Val 


Val 


His 


ox y 


Asn 


Asn 


Ser 




210 










215^ 




Asn 


Ser 


Ala 


Asp 


Glu 


Ser 


Val 


IjVS 


225 










230 






Lys 


Lys 


He 


Thr 


Glu 


Ser 


Asn 


A\a 










245 








Glu 


Thr 


Leu 


Leu 


Al a 
t\±. a 


Ser 


He 


AsfX 








260 










Lys 


Lys 


He 


Gin 


OJ.ll 


Asn 


Gly 


Gly 


275 










280 


Gly 


Thr 


Leu 


Leu 


Al Pi 


ft! v 
ui y 


Ala 


Tvr 


290 










295 




Lys 


Leu Asp 


Gly 


Leu 


Lys 


Asn 


Ser 


305 










310 






Asn 


Ala 


Lys 


Lys 


Cys 


Ser 


Glu 


Asp 










325 








His 


Ala 


Gin 


Leu 


Gly 


He 


Glu 


Asn 








340 










Ala 


He 


Leu 


He 


Thr 


Asp 


Ala 


Ala 






355 










360 


Glu 


Lys 


Leu 


Phe 


Lys 


Ala 


Val 


Glu 




370 










375 




Met 


Leu 


Ala 


Asn 


Ser 


Val 


Lys 


Glu 



385 390 



75/102 



Ser 


Cys 


Asn 


Asn 


Ser 


Gly 


Lys 


Asp 


25 










30 






Asp 


Glu 


Ser 


Val 


Lvs 


Gly 


Pro 


Asn 










45 








Thr 


Asp 


Ser 


Asn 


Ala 


Val 


Leu 


Leu 








60 










Leu 


Ser 


Ser 


He 


Asd 


Glu 


Leu 


Ala 






75 










80 


Asn 


Asp 


Gly 


Ser 


Leu 


Asp 


Asn 


Glu 




90 










95 




Ala 


Gly Ala 


Tyr 


Thr 


He 


Ser 


Thr 


105 










110 






Leu 


Asn 


Gly 


Ser 


Glu 


Gly 


Leu 


Lys 










125 








Cys 


Ser 


Glu 


Glu 


Phe 


Ser 


Thr 


Lys 






140 










Gly He 


Gin Gly Val 


Thr 


Asp 


Glu 






155 










160 


Ala 


Asn 


Ala 


Ala 


Gly 


Lys 


Asp 


Lys 




170 










175 




Ser Gly 


Ser 


Leu 


Glu 


Ser 


Leu 


Ser 


185 










190 






Asn 


Ser 


Val 


Lys 


Glu 


Leu 


Thr 


Ser 










205 








Gly Lys 


Asp 


Gly Asn 


Thr 


Ser 


Ala 








220 










Gly 


Pro 


Asn 


Leu 


Thr 


Glu 


He 


Ser 




235 










240 


Val 


Val 


Leu 


Ala 


Val 


Lvs 


Glu 


He 




250 










255 




Glu 


Leu 


Ala 


Thr 


Lys 


Ala 


He 


Gly 


\265 










270 






ieu 


Ala 


Val 


Glu 


Ala 


Glv 


His 


Asn 










285 








ThV 


He 


Ser 


Lys 


Leu 


He 


Thr 


Gin 








300 










Glu 


\Lys 


Leu 


Lys 


Glu 


Lys 


He 


Glu 




315 










320 


Phe 


Tlar 


Lys 


Lys 


Leu 


Glu 


Gly Glu 




33\ 










335 




Val 


Thr> 


Asp 


Glu 


Asn 


Ala 


Lys 


Lys 


345 










350 






Lys 


Asp 


\ys 


Gly Ala 


Ala 


Glu 


Leu 










365 








Asn 


Leu 


APa 


Lys 


Ala 


Ala 


Lys 


Glu 



380 



Leu 



<210> 67 

<211> 1184 

<212> DNA 

<213> ospC Chimera 



<220> 

<221> CDS 

<222> (1) . . . (1184) 



76/102 



<400> 67 x t . 

atq aga ttV tta ata gga ttt get tta gcg tta get tta ata gga tgt 
Met Arg Led Leu lie Gly Phe Ala Leu Ala Leu Ala Leu He Gly Cys 
1 \ 5 10 15 

qca caa aaa \qt get gag tea att gga tec tgt aat aat tea ggg aaa 
Ala Gin Lys Gly Ala Glu Ser He Gly Ser Cys Asn Asn Ser Gly Lys 
% 25 30 

gat ggg aat acaXtct gca aat tct get gat gag tct gtt aaa ggg cct 

Asp Gly Asn Thr W Ala Asn Ser Ala As P Glu Ser Val LyS Gly Pr ° 
35 \ 40 45 

aat ctt aca gaa at\ agt aaa aaa att acg gat tct aat gcg gtt tta 
Asn Leu Thr Glu Ile\Ser Lys Lys He Thr Asp Ser Asn Ala Val Leu 
50 \ 55 60 

ctt get gtg aaa gag gVt gaa gcg ttg ctg tea tct ata gat gag ctt 
Leu Ala Val Lys Glu vk Glu Ala Leu Leu Ser Ser He Asp Glu Leu 
65 ^ 75 80 



get aaa get att ggt aaa 
Ala Lys Ala He Gly Lys 

85 



„ ata aaa aac gat ggt agt tta gat aat 
/s He Lys Asn Asp Gly Ser Leu Asp Asn 
90 95 



gaa gca aat cgc aac gag tca\ttg tta gca gga get tat aca ata tea 

Glu Ala Asn Arg Asn Glu SerUeu Leu Ala Gly Ala Tyr Thr He Ser 
100 \ 105 HO 

ace tta ata aca caa aaa tta ag\ aaa tta aac gga tea gaa ggt tta 

Thr Leu He Thr Gin Lys Leu SeA Lys Leu Asn Gly Ser Glu Gly Leu 
115 120\ 125 

aag gaa aag att gee gca get aag a\a tgc tct gaa gag ttt agt act 
Lys Glu Lys He Ala Ala Ala Lys Ly\ Cys Ser Glu Glu Phe Ser Thr 

130 135 \ 140 



aaa eta aaa gat aat cat gca cag ctt 
Lys Leu Lys Asp Asn His Ala Gin Leu 
145 150 



jt ata cag ggc gtt act gat 
He Gin Gly Val Thr Asp 
155 160 



gaa aat gca aaa aaa get att tta aaa gca Vat gca gcg ggt aaa gat 
Glu Asn Ala Lys Lys Ala lie Leu Lys Ala Asn Ala Ala Gly Lys Asp 
165 170 \ 175 

aag ggc gtt gaa gaa ctt gaa aag ttg tec gga\tca tta gaa age tta 
Lvs Gly Val Glu Glu Leu Glu Lys Leu Ser Gly Ser Leu Glu Ser Leu 
180 185 \ 190 

tea aaa gca get aaa gag atg ctt get aat tea gt\aaa gag ctt aca 
Ser Lys Ala Ala Lys Glu Met Leu Ala Asn Ser ValYLys Glu Leu Thr 
195 200 «05 



age cct gtt gtc cat ggt aat aat tea aga aaa gat gd 
Ser Pro Val Val His Gly Asn Asn Ser Arg Lys Asp ^ 
210 215 220 



aat gca tct 
Asn Ala Ser 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 




77/102 



aca aat tct gcc gat gag tct gtt aaa ggg cct aat ctt aca gaa ata 
Thr Asn Ser m.a Asp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu lie 
225 \ 230 235 240 



720 



agt aaa aaa atti aca gaa tct aac gca gtt gtt ctg gcc gtg aaa gaa 
Ser Lys Lys Ile\Thr Glu Ser Asn Ala Val Val Leu Ala Val Lys Glu 
>45 250 255 



768 



gtt gag acc tta ctt gca tct ata gat gaa ctt get acc aaa get att 
Val Glu Thr Leu Leu Ala Ser lie Asp Glu Leu Ala Thr Lys Ala lie 
260 \ 265 270 



816 



ggt aag aaa ata ggc \aat aat ggt tta gag gcc aat cag agt aaa aac 
Gly Lys Lys lie Gly Asn Asn Gly Leu Glu Ala Asn Gin Ser Lys Asn 
275 \ 280 285 



864 



aca tea ttg tta tea gga get tat gca ata tct gac eta ata gca gaa 
Thr Ser Leu Leu Ser Gly\Ala Tyr Ala lie Ser Asp Leu lie Ala Glu 
290 >295 300 



912 



aaa tta aat gta ttg aaa a 
Lys Leu Asn Val Leu Lys 
305 310 



gaa gaa tta aag gaa aag att gat aca 
As\i Glu Glu Leu Lys Glu Lys lie Asp Thr 
315 320 



960 



get aag caa tgt tct aca gaa Vtt act aat aaa eta aaa agt gaa cat 
Ala Lys Gin Cys Ser Thr Glu Phe Thr Asn Lys Leu Lys Ser Glu His 
325 \ 330 335 



1008 



gca gtg ctt ggt ctg gac aat ctt\act gat gat aat gca caa aga get 
Ala Val Leu Gly Leu Asp Asn Leu Vhr Asp Asp Asn Ala Gin Arg Ala 
340 3l45 350 



1056 



att tta aaa aaa cat gca aat aaa ga\ aag ggt get gca gaa ctt gaa 
lie Leu Lys Lys His Ala Asn Lys Asr\ Lys Gly Ala Ala Glu Leu Glu 
355 360 \ 365 



1104 



aag tta ttt aaa gcg gta gaa aac tta tfca aaa gca get caa gac aca 
Lys Leu Phe Lys Ala Val Glu Asn Leu SeV Lys Ala Ala Gin Asp Thr 
370 375 \ 380 



1152 



tta aaa aat get gtt aaa gag ctt aca agt $c 
Leu Lys Asn Ala Val Lys Glu Leu Thr Ser 
385 390 



1184 



<210> 68 
<211> 393 
<212> PRT 

<213> ospC Chimera 



<400> 68 

Arg Leu Leu lie Gly Phe Ala Leu Ala Leu Ala Leu l^e Gly Cys Ala 

1 5 10 \ 15 

Gin Lys Gly Ala Glu Ser lie Gly Ser Cys Asn Asn Se\ Gly Lys Asp 

20 25 

Gly Asn Thr Ser Ala Asn Ser Ala Asp Glu Ser Val Lys \^ly Pro Asn 

35 40 45 

Leu Thr Glu lie Ser Lys Lys lie Thr Asp Ser Asn Ala V^L Leu Leu 
50 55 60 



78/102 



Ala Val Ly. 
65 

Lys Ala lie 

Ala Asn Arg 

Leu lie Thr 
115 

Glu Lys lie 

130 

Leu Lys Asp 
145 

Asn Ala Lys 



Glu Val Glu 
70 

Jly Lys Lys 
85 

As\a Glu Ser 

ioo\ 

Gin Yys Leu 
Ala Alfc Ala 



Ala Leu Leu 

lie Lys Asn 

Leu Leu Ala 
105 

Ser Lys Leu 

120 
Lys Lys Cys 
135 

Gin Leu Gly 



Asn His Y la 
0 

Lys Ala l\e Leu Lys Ala 
165 

Gly Val Glu Glu Leu Glu 
180 

Lys Glu Met 



Lys Ala Ala 
195 

Pro Val Val 

210 
Asn Ser Ala 
225 

Lys Lys lie 

Glu Thr Leu 

Lys Lys lie 
275 

Ser Leu Leu 

290 
Leu Asn Val 
305 

Lys Gin Cys 

Val Leu Gly 

Leu Lys Lys 
355 

Leu Phe Lys 

370 
Lys Asn Ala 
385 



His Gly Asn 

Asp Glu Ser 
230 

Thr Glu Ser 

245 
Leu Ala Ser 
260 

Gly Asn Asn 

Ser Gly Ala 

Leu Lys Asn 
310 

Ser Thr Glu 
325 

Leu Asp Asn 
340 

His Ala Asn 

Ala Val Glu 

Val Lys Glu 
390 



Lys Leu Ser 
185 

iJfcu Ala Asn 

200 
As\ Ser Arg 
215 

Val \ys Gly 

Asn A^a Val 

lie Asp\Glu 
65 

Gly Leu C^.u 

280 
Tyr Ala II 
295 

Glu Glu Leu 

Phe Thr Asn 

Leu Thr Asp 
345 

Lys Asp Lys 

360 
Asn Leu Ser 
375 
Leu Thr Ser 



Ser Ser lie 
75 

Asp Gly Ser 
90 

Gly Ala Tyr 

Asn Gly Ser 

Ser Glu Glu 
140 

He Gin Gly 
155 

Asn Ala Ala 
170 

Gly Ser Leu 

Ser Val Lys 

Lys Asp Gly 
220 

Pro Asn Leu 

235 
Val Leu Ala 
250 

Leu Ala Thr 

Ala Asn Gin 

Ser Asp Leu 
300 

jys Glu Lys 

315 
L^s Leu Lys 
33* 

Asp\Asn Ala 

Gly Ma Ala 

Lys Al\ Ala 
,380 



Asp Glu 

Leu Asp 

Thr He 
110 
Glu Gly 
125 

Phe Ser 

Val Thr 

Gly Lys 

Glu Ser 
190 
Glu Leu 
205 

Asn Ala 

Thr Glu 

Val Lys 

Lys Ala 
270 
Ser Lys 
285 

He Ala 

He Asp 

Ser Glu 

Gin Arg 
350 
Glu Leu 
365 

Gin Asp 



Leu Ala 
80 

Asn Glu 
95 

Ser Thr 

Leu Lys 

Thr Lys 

Asp Glu 
160 
Asp Lys 
175 

Leu Ser 

Thr Ser 

Ser Thr 

He Ser 
240 
Glu Val 
255 

He Gly 

Asn Thr 

Glu Lys 

Thr Ala 
320 
His Ala 
335 

Ala He 
Glu Lys 
Thr Leu 



<210> 69 
<211> 1209 
<212> DNA 
<213> ospC Chimera 

<220> 
<221> CDS 
<222> (1) . . . (1209) 

<400> 69 * ^ ^ 

atg aga tta tta ata gga ttt get tta gcg tta get tta ata\ gga tgt 
Met Arq Leu Leu He Gly Phe Ala Leu Ala Leu Ala Leu He \Gly Cys 
15 10 XlR 




gca caa aaa ggtNgct gag tea 
Ala Gin Lys Gly A^la Glu Ser 
20 

gat ggg aat aca tct\gca aat 
Asp Gly Asn Thr Serbia Asn 
35 

aat ctt aca gaa ata agfc aaa 
Asn Leu Thr Glu lie Ser\Lys 
50 \55 

ctt get gtg aaa gag gtt g 
Leu Ala Val Lys Glu Val Gl 
65 70 

get aaa get att ggt aaa aaa 
Ala Lys Ala lie Gly Lys Lys 
85 

gaa gca aat cgc aac gag tea 
Glu Ala Asn Arg Asn Glu Ser 
100 

acc tta ata aca caa aaa tta 
Thr Leu lie Thr Gin Lys Leu 
115 

aag gaa aag att gec gca get 
Lys Glu Lys lie Ala Ala Ala 
130 135 

aaa eta aaa gat aat cat gca 
Lys Leu Lys Asp Asn His Ala 
145 150 

gaa aat gca aaa aaa get att 
Glu Asn Ala Lys Lys Ala lie 
165 

aag ggc gtt gaa gaa ctt gaa 
Lys Gly Val Glu Glu Leu Glu 
180 

tea aaa gca get aaa gag atg 
Ser Lys Ala Ala Lys Glu Met 
195 

age cct gtt gtc cat ggt aat 
Ser Pro Val Val His Gly Asn 
210 215 

aat cct gat gag tct gca aaa 
Asn Pro Asp Glu Ser Ala Lys 
225 230 

aaa att aca gat tct aat gca 
Lys lie Thr Asp Ser Asn Ala 
245 



79/102 

att gga tec tgt 
lie Gly Ser Cys 
25 

tct get gat gag 
Ser Ala Asp Glu 
40 

aaa att acg gat 
Lys lie Thr Asp 



gcg ttg ctg tea 
Ala Leu Leu Ser 
75 

aaa aac gat 
^e Lys Asn Asp 
90 

ttg\tta gca gga 
Leu \jeu Ala Gly 
)5 

agt aafe tta aac 
Ser Lys^ Leu Asn 
120 

aag aaa tVfc tct 
Lys Lys Cys Ser 



cag 
Gin 



tta 
Leu 



aag 
Lys 



ctt 
Leu 
200 

aat 
Asn 



ctt ggt 
Leu Gly 



aaa gca 
Lys Ala 
170 

ttg tec 
Leu Ser 
185 

get aat 
Ala Asn 



tea ggt ggg 
Ser Gly Gly 



aat aat tea 
Asn Asn Ser 
30 

tct gtt aaa 
Ser Val Lys 
45 

tct aat gcg 
Ser Asn Ala 
60 

tct ata gat 
Ser lie Asp 



ggt agt tta 
Gly Ser Leu 



get tat aca 
Ala Tyr Thr 
110 

gga tea gaa 
Gly Ser Glu 
125 

gaa gag ttt 
Glu Glu Phe 
140 

cag ggc gtt 
Gin Gly Val 



gca gcg ggt 
la Ala Gly 



tea tta gaa 
Ser\Leu Glu 
190 



gga cct aat ctt 
Gly Pro Asn Leu 
235 

ttt tta ctg get 
Phe Leu Leu Ala 
250 



gat tct gea 
Asp Ser A\a 
220 

acc gta ata 
Thr Val lie 



gtg aaa gaa 
Val Lys Glu 



ggg aaa 
Gly Lys 



ggg cct 
Gly Pro 



gtt tta 
Val Leu 



gag ctt 
Glu Leu 
80 

gat aat 
Asp Asn 
95 

ata tea 
lie Ser 



ggt tta 
Gly Leu 



agt act 
Ser Thr 



act gat 
Thr Asp 
160 

aaa gat 
Lys Asp 
175 

age tta 
Ser Leu 



ctt aca 
Leu Thr 



tct act 
Ser Thr 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



80/102 



get ttg ctt tea tct ata gat gaa ctt tct aaa get att ggt aaa aaa 
Ala Leu Leu SeA Ser lie Asp Glu Leu Ser Lys Ala lie Gly Lys Lys 
260\ 265 270 



816 



ata aaa aat gat 
lie Lys Asn Asp 
275 



igt act tta gat aac gaa gca aat cga aac gaa tea 
y Thr Leu Asp Asn Glu Ala Asn Arg Asn Glu Ser 
280 285 



864 



ttg ata gca gga gct\tat gaa ata tea aaa eta ata aca caa aaa tta 
Leu lie Ala Gly Ala Vyr Glu lie Ser Lys Leu lie Thr Gin Lys Leu 
290 \ 295 300 



912 



agt gta ttg aat tea ga% gaa tta aag aaa aaa att aaa gag get aag 
Ser Val Leu Asn Ser Glu Glu Leu Lys Lys Lys lie Lys Glu Ala Lys 
305 310\ 315 320 



960 



gat tgt tec caa aaa ttt &ct act aag eta aaa gat agt cat gca gag 
Asp Cys Ser Gin Lys Phe Thr Thr Lys Leu Lys Asp Ser His Ala Glu 
325 \ 330 335 



1008 



ctt ggt ata caa age gtt cag\gat gat aat gca aaa aaa get att tta 
Leu Gly lie Gin Ser Val Gin yVsp Asp Asn Ala Lys Lys Ala lie Leu 
340 \ 345 350 



1056 



aaa aca cat gga act aaa gac aag ggt get aaa gaa ctt gaa gag tta 
Lys Thr His Gly Thr Lys Asp Lye Gly Ala Lys Glu Leu Glu Glu Leu 
355 . 36\ 365 



1104 



ttt aaa tea eta gaa age ttg tea Wa gca gcg caa gca gca tta act 
Phe Lys Ser Leu Glu Ser Leu Ser ftys Ala Ala Gin Ala Ala Leu Thr 
370 375 \ 380 



1152 



aat tea gtt aaa gag ctt aca aat ccfe gtt gtg gca gaa agt cca aaa 
Asn Ser Val Lys Glu Leu Thr Asn Pro\ Val Val Ala Glu Ser Pro Lys 
385 390 \ 395 400 



1200 



aaa cct taa 
Lys Pro * 



1209 



<210> 70 
<211> 401 
<212> PRT 

<213> ospC Chimera 
<400> 70 

Arg Leu Leu lie Gly Phe Ala Leu Ala Leu Ala fi>eu lie Gly Cys Ala 

1 5 10 \ 15 

Gin Lys Gly Ala Glu Ser lie Gly Ser Cys Asn Aon Ser Gly Lys Asp 

20 25 \ 30 

Gly Asn Thr Ser Ala Asn Ser Ala Asp Glu Ser VaA Lys Gly Pro Asn 

35 4 0 \4 5 

Leu Thr Glu lie Ser Lys Lys lie Thr Asp Ser Asn ^Vla Val Leu Leu 

50 55 60 

Ala Val Lys Glu Val Glu Ala Leu Leu Ser Ser lie Afep Glu Leu Ala 
65 70 75 \ 80 



81/102 



Lys 


Ala 


114 


Gly Lys 


Lys 


He 


Lys 










85 








Ala 


Asn 


Arg 


lAsn 


Glu 


Ser 


Leu 


Leu 






\00 










Leu 


He 


Thr 


G\n 


Lys 


Leu 


Ser 


Lys 






115 










120 


Glu 


Lys 


He 


Ala\ 


Ala 


Ala 


Lys 


Lys 




130 










135 




Leu 


Lys 


Asp 


Asn 


His 


Ala 


Gin 


Leu 


145 










150 






Asn 


Ala 


Lys 


Lys 


Ala 


He 


Leu 


Lys 










165i 








Gly 


Val 


Glu 


Glu 


Leu\ 


,Glu 


Lys 


Leu 








180 










Lys 


Ala 


Ala 


Lys 


Glu 


Met 


Leu 


Ala 






195 










200 


Pro 


Val 


Val 


His 


Gly Adn 


Asn 


Ser 




210 










215 




Pro 


Asp 


Glu 


Ser 


Ala 


Lys\ 


Gly 


Pro 


225 










230 






He 


Thr 


Asp 


Ser 


Asn 


Ala 


W 


Leu 










245 








Leu 


Leu 


Ser 


Ser 


He 


Asp 


Giu 


Leu 








260 










Lys 


Asn 


Asp 


Gly 


Thr 


Leu 


AsA 


Asn 






275 










\280 


He 


Ala 


Gly 


Ala 


Tyr 


Glu 


He 


TBer 




290 










295 




Val 


Leu 


Asn 


Ser 


Glu 


Glu 


Leu 


h\s 


305 










310 






Cys 


Ser 


Gin 


Lys 


Phe 


Thr 


Thr 


Ly^ 










325 








Gly 


He 


Gin 


Ser 


Val 


Gin 


Asp Asp 








340 










Thr 


His 


Gly 


Thr 


Lys 


Asp 


Lys 


Gly 






355 










360 


Lys 


Ser 


Leu 


Glu 


Ser 


Leu 


Ser 


Lys 




370 










375 




Ser 


Val 


Lys 


Glu 


Leu 


Thr 


Asn 


Pro 


385 








390 






Pro 

















<210> 71 

<211> 1179 

<212> DNA 

<213> ospC Chimera 

<220> 

<221> CDS 

<222> (1) . . . (1179) 

<400> 71 

atg aga tta tta ata gga ttt get 
Met Arg Leu Leu He Gly Phe Ala 
1 5 



Asn Asp 


Gly 


Ser 


Leu Asp 


Asn 


Glu 




90 










95 




Ala 


Gly 


Ala 


Tyr 


Thr 


He 


Ser 


Thr 


105 










110 






Leu 


Asn 


Gly 


Ser Glu Gly 


Leu 


Lys 










125 








Cys 


Ser 


Glu 


Glu 


Phe 


Ser 


Thr 


Lys 








140 










Gly 


He 


Gin 


Gly Val 


Thr 


Asp 


Glu 






155 










160 


Ala 


Asn 


Ala 


Ala 


Gly 


Lys 


Asp 


Lys 




170 










175 




Ser 


Gly 


Ser 


Leu 


Glu 


Ser 


Leu 


Ser 


185 










190 






Asn 


Ser 


Val 


Lys 


Glu 


Leu 


Thr 


Ser 










205 








Gly Gly 


Asp 


Ser 


Ala 


Ser 


Thr 


Asn 








220 










Asn 


Leu 


Thr 


Val 


He 


Ser 


Lys 


Lys 






235 










240 


Leu 


Ala 


Val 


Lys 


Glu 


Val 


Glu 


Ala 




250 










255 




Ser 


Lys 


Ala 


He 


Gly Lys 


Lys 


He 


265 










270 






Glu 


Ala 


Asn 


Arg Asn 


Glu 


Ser 


Leu 










285 








Lys 


Leu 


He 


Thr 


Gin 


Lys 


Leu 


Ser 








300 










Lys 


Lys 


He 


Lys 


Glu 


Ala 


Lys 


Asp 






315 










320 


Leu 


Lys 


Asp 


Ser 


His 


Ala 


Glu 


Leu 




330 










335 




Asn 


Ala 


Lys 


Lys 


Ala 


He 


Leu 


Lys 


3M5 










350 






AM 


Lys 


Glu 


Leu 


Glu 


Glu 


Leu 


Phe 










365 








Ala\ 


iAla 


Gin 


Ala 


Ala 


Leu 


Thr 


Asn 








380 










Val 


Val 


Ala 


Glu 


Ser 


Pro 


Lys 


Lys 






395 










400 


tta 


gcg 


tta 


get 


\ta 


ata 


gga 


tgt 


Leu 


Ala 


Leu 


Ala 


Lfeu 


He 


Gly Cys 




10 










15 





82/102 



gca caa aaa\ggt get gag tea att gga tec tgt aat aat tea gga aaa 
Ala Gin Lys (Sly Ala Glu Ser lie Gly Ser Cys Asn Asn Ser Gly Lys 
>0 25 30 



96 



gat ggg aat gca\ tct gca aat tct get gat gag tct gtt aaa ggg cct 
Asp Gly Asn AlaNSer Ala Asn Ser Ala Asp Glu Ser Val Lys Gly Pro 
35 \ 40 45 



144 



aat ctt aca gaa at^ agt aaa aaa att aca gaa tct aac gca gtt gtt 
Asn Leu Thr Glu IleVSer Lys Lys He Thr Glu Ser Asn Ala Val Val 
50 \ 55 60 



192 



ctg gee gtg aaa gaa g&t gag acc tta ctt gca tct ata gat gaa ctt 
Leu Ala Val Lys Glu VaY Glu Thr Leu Leu Ala Ser He Asp Glu Leu 
65 70\ 75 80 



240 



get acc 
Ala Thr 



aaa get att 
Lys Ala He 
85 



aaa ata ggc aat aat ggt tta gag gee 
Lys He Gly Asn Asn Gly Leu Glu Ala 
90 95 



288 



aat cag agt aaa aac aca tca\ttg tta tea gga get tat gca ata tct 
Asn Gin Ser Lys Asn Thr Ser \eu Leu Ser Gly Ala Tyr Ala He Ser 
100 \ 105 110 



336 



gac eta ata gca gaa aaa tta aat gta ttg aaa aat gaa gaa tta aag 
Asp Leu He Ala Glu Lys Leu Asi\ Val Leu Lys Asn Glu Glu Leu Lys 
115 120\ 125 



384 



gaa aag att gat aca get aag caa tht tct aca gaa ttt act aat aaa 
Glu Lys He Asp Thr Ala Lys Gin Cye Ser Thr Glu Phe Thr Asn Lys 
130 135 \ 140 



432 



eta aaa agt gaa cat gca gtg ctt ggt &tg gac aat ctt act gat gat 
Leu Lys Ser Glu His Ala Val Leu Gly Lfeu Asp Asn Leu Thr Asp Asp 
145 150 \ 155 160 



480 



aat gca caa aga get att tta aaa aaa catNgca aat aaa gat aag ggt 
Asn Ala Gin Arg Ala He Leu Lys Lys His Ala Asn Lys Asp Lys Gly 
165 170 \ 175 



528 



get gca gaa ctt gaa aag tta ttt aaa gcg gta\ gaa aac tta tea aaa 
Ala Ala Glu Leu Glu Lys Leu Phe Lys Ala ValNGlu Asn Leu Ser Lys 
180 185 \ 190 



576 



gca get caa gac aca tta aaa aat get gtt aaa ga^g ctt aca agt cct 
Ala Ala Gin Asp Thr Leu Lys Asn Ala Val Lys Gla Leu Thr Ser Pro 
195 200 \205 



624 



att gtc 
He Val 
210 



cat ggt aat 
His Gly Asn 



aat tea ggg aaa gat ggg aat aca tct gca aat 
Asn Ser Gly Lys Asp Gly Asn Tftr Ser Ala Asn 
215 220 



672 



tct get gat gag tct gtt aaa ggg cct aat ctt aca gaa \ata agt aaa 
Ser Ala Asp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu lie Ser Lys 
225 230 235 \ 240 



720 



aaa att 
Lys He 



aca gaa tct aac gca gtt gtt etc gec gtg aaa gaa\ gtt gaa 
Thr Glu Ser Asn Ala Val Val Leu Ala Val Lys GluWal Glu 
245 250 X55 



768 



83/102 



act ttg ctt kca tct ata gat gag ctt get aaa get att ggt aaa aaa 
Thr Leu Leu Thr Ser lie Asp Glu Leu Ala Lys Ala lie Gly Lys Lys 
2&0 265 270 



816 



ata aaa aac gat\gtt agt tta gat aat gag gca gat cac aac gga tea 
lie Lys Asn AspYVal Ser Leu Asp Asn Glu Ala Asp His Asn Gly Ser 
275 \ 280 285 



864 



tta ata tea gga g&a tat tta att tea aac tta ata aca aaa aaa ata 
Leu lie Ser Gly Alk Tyr Leu lie Ser Asn Leu lie Thr Lys Lys lie 
290 \ 295 300 



912 



agt gca ata aaa gat Vca gga gaa ttg aag gca gaa att gaa aag get 
Ser Ala lie Lys Asp Ser Gly Glu Leu Lys Ala Glu lie Glu Lys Ala 
305 3X0 315 320 



960 



aag aaa tgt tct gaa ga^ ttt act get aaa tta aaa ggt gaa cac aca 
Lys Lys Cys Ser Glu Glu\Phe Thr Ala Lys Leu Lys Gly Glu His Thr 
325 \ 330 335 



1008 



gat ctt ggt aaa gaa ggc 
Asp Leu Gly Lys Glu Gly 
340 



t act gat gat aat gca aaa aaa gee att 
Va\L Thr Asp Asp Asn Ala Lys Lys Ala lie 
345 350 



1056 



tta aaa aca aat aat gat aaa \act aag ggc get gat gaa ctt gaa aag 
Leu Lys Thr Asn Asn Asp Lys Thr Lys Gly Ala Asp Glu Leu Glu Lys 
355 3^0 365 



1104 



tta ttt gaa tea gta aaa aac ttu tea aaa gca get aaa gag atg ctt 
Leu Phe Glu Ser Val Lys Asn Leu Ser Lys Ala Ala Lys Glu Met Leu 
370 375 \ 380 



1152 



act aat tea gtt aaa gag ctt aca age 
Thr Asn Ser Val Lys Glu Leu Thr Ser 
385 390 



1179 



<210> 72 
<211> 392 
<212> PRT 

<213> ospC Chimera 



<400> 72 

Arg Leu Leu lie Gly Phe Ala Leu Ala LeA Ala Leu lie Gly Cys Ala 

1 5 10 \ 15 

Gin Lys Gly Ala Glu Ser lie Gly Ser Cys \Asn Asn Ser Gly Lys Asp 

20 25 \ 30 

Gly Asn Ala Ser Ala Asn Ser Ala Asp Glu Ser Val Lys Gly Pro Asn 

35 40 \ 45 

Leu Thr Glu lie Ser Lys Lys lie Thr Glu SeV Asn Ala Val Val Leu 

50 55 \60 

Ala Val Lys Glu Val Glu Thr Leu Leu Ala SerVEle Asp Glu Leu Ala 
65 70 75 \ 80 

Thr Lys Ala lie Gly Lys Lys lie Gly Asn Asn Gly Leu Glu Ala Asn 

85 90 \ 95 

Gin Ser Lys Asn Thr Ser Leu Leu Ser Gly Ala Tyr Ala lie Ser Asp 
100 105 \ 110 




Leu lie 

Lys He 
130 
Lys Ser 
145 

Ala Gin 

Ala Glu 

Ala Gin 

Val His 
210 
Ala Asp 
225 

He Thr 

Leu Leu 

Lys Asn 

He Ser 
290 
Ala He 
305 

Lys Cys 

Leu Gly 

Lys Thr 

Phe Glu 
370 
Asn Ser 
385 



Glu HJ\s 

Arg Ala 1 

Leu Glu 
180 
Asp Thr 
195 

Gly Asn 

Glu Ser 

Glu Ser 

Thr Ser 
260 
Asp Val 
275 

Gly Ala 

Lys Asp 

Ser Glu 

Lys Glu 
340 
Asn Asn 
355 

Ser Val 
Val Lys 



Lys Leu 

Ala Lys 

Ala Val 
150 

[le Leu 
.65 
rs Leu 



Val L 
2 

Asn AL 
245 

He Asp 

Ser Leu 

Tyr Leu 

Ser Gly 
310 

Glu Phe 
325 

Gly Val 

Asp Lys 

Lys Asn 

Glu Leu 
390 



Asn Val Leu 
120 

Gin Cys Ser 
135 

Leu Gly Leu 

Lys Lys His 

Phe Lys Ala 
185 

Asn Ala Val 

200 
Gly Lys Asp 
215 

Gly Pro Asn 

Val Val Leu 

Leu Ala 
265 
Asn Glu 
280 
Ile\Ser Asn 
295 

Glu Aeu Lys 

Thr Alia Lys 

Thr Asp y^sp 
54 5 
Thr Lys G 

360 
Leu Ser Ly: 
375 

Thr Ser 
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Lys Asn 

Thr Glu 

Asp Asn 
155 
Ala Asn 
170 

Val Glu 

Lys Glu 

Gly Asn 

Leu Thr 
235 
Ala Val 
250 

Lys Ala 

Ala Asp 

Leu He 

Ala Glu 
315 
Leu Lys 
330 

Asn Ala 
Ala Asp 
Ala Ala 



Glu Glu Leu 

125 
Phe Thr Asn 
140 

Leu Thr Asp 

Lys Asp Lys 

Asn Leu Ser 
190 

Leu Thr Ser 

205 
Thr Ser Ala 
220 

Glu He Ser 

Lys Glu Val 

He Gly Lys 
270 

His Asn Gly 

285 
Thr Lys Lys 
300 

He Glu Lys 

Gly Glu His 

Lys Lys Ala 
350 

Glu Leu Glu 

365 
Lys Glu Met 
380 



Lys Glu 

Lys Leu 

Asp Asn 
160 
Gly Ala 
175 

Lys Ala 

Pro He 

Asn Ser 

Lys Lys 
240 
Glu Thr 
255 

Lys He 

Ser Leu 

He Ser 

Ala Lys 
320 
Thr Asp 
335 

He Leu 
Lys Leu 
Leu Thr 



<210> 73 

<211> 1178 

<212> DNA 

<213> ospC Chimera 



<220> 
<221> CDS 
<222> (1) . 



. (1178) 



<400> 73 \ ^ ^ 

atg aga tta tta ata gga ttt get tta gcg tta gdt tta ata gga tgt 

Met Arg Leu Leu He Gly Phe Ala Leu Ala Leu AlaLeu He Gly Cys 
1 5 10 \ 15 



gca caa aaa ggt get gag tea att gga tec tgt aat 
Ala Gin Lys Gly Ala Glu Ser He Gly Ser Cys Asn 
20 25 



at tea gga aaa 
\n Ser Gly Lys 
30 



48 



96 



gat ggg aat gca tct gca aat tct get gat gag tct gtt\aaa ggg cct 14 4 
Asp Gly Asn Ala Ser Ala Asn Ser Ala Asp Glu Ser Val lys Gly Pro 
35 40 45 x 




85/102 



A 



A aat ctt Naca gaa ata agt aaa aaa att aca gaa tct aac gca gtt gtt 

Asn Leu Thr Glu He Ser Lys Lys He Thr Glu Ser Asn Ala Val Val 
50 \ 55 60 

ctg gcc gtg\aaa gaa gtt gag acc tta ctt gca tct ata gat gaa ctt 
Leu Ala Val \ys Glu Val Glu Thr Leu Leu Ala Ser He Asp Glu Leu 
65 \ 70 75 80 

get acc aaa gctt att ggt aaa aaa ata ggc aat aat ggt tta gag gcc 
Ala Thr Lys AlaXlle Gly Lys Lys He Gly Asn Asn Gly Leu Glu Ala 
\85 90 95 



192 



240 



288 



aat cag agt aaa aa^ 
Asn Gin Ser Lys Asr 
100 



aca tea ttg tta tea gga get tat gca ata tct 
Thr Ser Leu Leu Ser Gly Ala Tyr Ala He Ser 
105 110 



336 



m 
m 

H 

IP 

51 

O 

m 



gac eta ata gca gaa aa 
Asp Leu He Ala Glu Ly\ 
115 



tta aat gta ttg aaa aat gaa gaa tta aag 
Leu Asn Val Leu Lys Asn Glu Glu Leu Lys 
120 125 



gaa aag att gat aca get a 
Glu Lys He Asp Thr Ala L 
130 



eta aaa agt gaa cat gca gtg 
Leu Lys Ser Glu His Ala Val 
145 150 



caa tgt tct aca gaa ttt act aat aaa 
Gin Cys Ser Thr Glu Phe Thr Asn Lys 
139^ 140 

ggt ctg gac aat ctt act gat gat 
Gly Leu Asp Asn Leu Thr Asp Asp 
155 160 



aat gca caa aga get att tta aaa \aa cat gca aat aaa gat aag ggt 
Asn Ala Gin Arg Ala He Leu Lys LVs His Ala Asn Lys Asp Lys Gly 
165 A 170 175 



get gca gaa ctt gaa aag tta ttt aaa 
Ala Ala Glu Leu Glu Lys Leu Phe Lys 
180 185 



jcg gta gaa aac tta tea aaa 
a Val Glu Asn Leu Ser Lys 
190 



384 



432 



480 



528 



576 



gca get caa gac aca tta aaa aat get gttYaaa gag ctt aca agt cct 

O Ala Ala Gin Asp Thr Leu Lys Asn Ala Val Yys Glu Leu Thr Ser Pro 

"~ 195 200 \ 205 

att gtc cat ggt aat aat tea gga aaa gat gq\ aat aca tct gca aat 

He Val His Gly Asn Asn Ser Gly Lys Asp Gly\Asn Thr Ser Ala Asn 

210 215 X20 

tct get gat gag tct gtt aaa ggg cct aat ctt ac>a gaa ata agt aaa 

Ser Ala Asp Glu Ser Val Lys Gly Pro Asn Leu ThA Glu He Ser Lys 

225 230 235 \ 240 



624 



672 



720 



aaa att aca gaa tct aac gca gtt gtt ctg get gtg al 
Lys He Thr Glu Ser Asn Ala Val Val Leu Ala Val 
245 250 



gaa att gaa 
Glu He Glu 
255 



768 



act ttg ctt gca tct ata gat gaa ctt get act aaa get att ggt aaa 
Thr Leu Leu Ala Ser He Asp Glu Leu Ala Thr Lys Ala l\e Gly Lys 
260 265 27Y 



816 



86/102 



aaa a±a caa caa aat ggt ggt tta get gtc gaa gcg 
Lys IJS^ Gin Gin Asn Gly Gly Leu Ala Val Glu Ala 
>75 280 

aca ttg rta gca ggt get tat aca ata tea aaa eta 
Thr Leu L^i Ala Gly Ala Tyr Thr lie Ser Lys Leu 
290 \ 295 300 



tta gat gga tt 
Leu Asp Gly 
305 



aaa aat tea gaa aaa tta aag gaa 
Lys Asn Ser Glu Lys Leu Lys Glu 
310 315 



get aag aaa tgt tdt gaa gat ttt act aaa aaa eta 
Ala Lys Lys Cys SeAGlu Asp Phe Thr Lys Lys Leu 
325 \ 330 

gcg caa ctt gga att ga\ aat gtt act gat gag aat 
Ala Gin Leu Gly lie Glu\Asn Val Thr Asp Glu Asn 
340 \ 345 

att tta ata aca gat gca gc\ aaa gat aag ggc get 
He Leu He Thr Asp Ala Ala\Lys Asp Lys Gly Ala 
355 \60 

aag eta ttt aaa gca gta gaa aais ttg gca aaa gca 
Lys Leu Phe Lys Ala Val Glu AsnNieu Ala Lys Ala 
370 375 \ 380 

ctt get aat tea gtt aaa gag ctt ac' 
Leu Ala Asn Ser Val Lys Glu Leu 
385 390 



ggg cat aat gga 
Gly His Asn Gly 
285 

ata aca caa aaa 
He Thr Gin Lys 



aaa att gaa aat 
Lys He Glu Asn 
320 

gaa gga gaa cat 
Glu Gly Glu His 
335 

gca aaa aaa get 
Ala Lys Lys Ala 
350 

gca gag ctt gaa 
Ala Glu Leu Glu 
365 

get aaa gag atg 
Ala Lys Glu Met 



864 



912 



960 



1008 



1056 



1104 



1152 



1178 



<210> 74 
<211> 391 
<212> PRT 

<213> ospC Chimera 
<400> 74 

Arg Leu Leu He Gly 

1 5 
Gin Lys Gly Ala Glu 
20 

Gly Asn Ala Ser Ala 
35 

Leu Thr Glu He Ser 
50 

Ala Val Lys Glu Val 
65 

Thr Lys Ala He Gly 
85 

Gin Ser Lys Asn Thr 
100 

Leu He Ala Glu Lys 
115 

Lys He Asp Thr Ala 
130 

Lys Ser Glu His Ala 
145 



Phe Ala Leu Ala 
Ser He 
Asn Ser 



Lys Lys 
55 

Glu Thr 
70 

Lys Lys 

Ser Leu 

Leu Asn 

Lys Gin 
135 
Val Leu 
150 



Gly Ser 
25 

Ala Asp 
40 

He Thr 



Leu Leu 

He Gly 

Leu Ser 
105 
Val Leu 
120 

Cys Ser 
Gly Leu 



Leu Ala 
10 

Cys Asn 

Glu Ser 

Glu Ser 

Ala Ser 
75 

Asn Asn 
90 

Gly Ala 

Lys Asn 

Thr Glu 

Asp Asn 
155 



Le > 

Asn 

Val 

Asn 

60 

He 

Gly 

Tyr 

Glu 

Phe 
140 
Leu 



He 
Ser 



Asp 

Leu 

Ala 

Glu 
125 
Thr 

Thr 



Gly Cys Ala 
15 

Gly Lys Asp 
30 

Gly Pro Asn 

/al Val Leu 

Gru Leu Ala 
80 

Glu ^Ala Asn 

He Ser Asp 
110 

Leu Lys 1 

Asn Lys L^u 

Asp Asp 

160 



Ala Gin 

Ala Glu 

Ala Gin 

Val His 
210 
Ala Asp 
225 

He Thr 

Leu Leu 

He Gin 

Leu Leu 
290 
Asp Gly 
305 

Lys Lys 

Gin Leu 

Leu He 

Leu Phe 
370 
Ala Asn 
385 



Ala He 
165 

Leu \lu Lys 
i0 

Asp Tl\r Leu 
195 

Gly Asn\Asn 

Glu Ser 

Glu Ser As' 
24 

Ala Ser He 

260 
Gin Asn Gly 
275 

Ala Gly Ala 

Leu Lys Asn 

Cys Ser Glu 
325 

Gly He Glu 

340 
Thr Asp Ala 
355 

Lys Ala Val 
Ser Val Lys 



Leu Lys 

Leu Phe 

Lys Asn 

Ser Gly 
215 
Lys Gly 
230 

Ala Val 

isp Glu 

G*y Leu 

Ty\ Thr 
295 
Ser ^Glu 
310 
Asp P 

Asn 

Ala Lys 

Glu Asn 
375 
Glu Leu 
390 



Lys His 

Lys Ala 
185 
Ala Val 
200 

Lys Asp 

Pro Asn 

Val Leu 

Leu Ala 
265 
Ala Val 
280 

He Ser 

Lys Leu 

Thr Lys 

Thr Asp 
345 
\sp Lys 
3^0 

Ala 
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Ala Asn 
170 

Val Glu 

Lys Glu 

Gly Asn 

Leu Thr 
235 
Ala Val 
250 

Thr Lys 

Glu Ala 

Lys Leu 

Lys Glu 
315 
Lys Leu 
330 

Glu Asn 
Gly Ala 
Lys Ala 



Lys Asp 

Asn Leu 

Leu Thr 
205 
Thr Ser 
220 

Glu He 

Lys Glu 

Ala He 

Gly His 
285 
He Thr 
300 

Lys He 

Glu Gly 

Ala Lys 

Ala Glu 
365 
Ala Lys 
380 



Lys Gly Ala 

175 
Ser Lys Ala 
190 

Ser Pro He 

Ala Asn Ser 

Ser Lys Lys 
240 

He Glu Thr 

255 
Gly Lys Lys 
270 

Asn Gly Thr 

Gin Lys Leu 

Glu Asn Ala 
320 

Glu His Ala 

335 
Lys Ala He 
350 

Leu Glu Lys 
Glu Met Leu 



<210> 75 
<211> 1178 
<212> DNA 
<213> ospC Chimera 

<220> 
<221> CDS 
<222> (1) . . . (1178) 

<400> 75 

atg aga tta tta ata gga ttt get tta gcg ttk get tta ata gga tgt 

Met Arq Leu Leu He Gly Phe Ala Leu Ala LeuXAla Leu He Gly Cys 

15 10 \ 15 



gca caa aaa ggt get gag tea att gga tec tgt a c 
Ala Gin Lys Gly Ala Glu Ser He Gly Ser Cys 
20 25 



aat tea gga aaa 
Asn Ser Gly Lys 
30 



gat ggg aat gca tct gca aat tct get gat gag tct att aaa ggg cct 

Asp Gly Asn Ala Ser Ala Asn Ser Ala Asp Glu Ser vVl Lys Gly Pro 

35 40 4T 

aat ctt aca gaa ata agt aaa aaa att aca gaa tct aacVjca gtt gtt 

Asn Leu Thr Glu He Ser Lys Lys He Thr Glu Ser Asn ^la Val Val 

50 55 60 



48 



96 



144 



192 



A 



ctg gcc gt 
Leu Ala VaJ 
65 
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aaa gaa gtt gag acc tta ctt gca tct ata gat gaa ctt 
Lys Glu Val Glu Thr Leu Leu Ala Ser lie Asp Glu Leu 
70 75 80 



get acc aaa gc 
Ala Thr Lys Ala> 



att ggt aaa aaa ata ggc aat aat ggt tta gag gcc 
lie Gly Lys Lys lie Gly Asn Asn Gly Leu Glu Ala 
k 85 90 95 



aa\ 



aat cag agt aaa 
Asn Gin Ser Lys As 
100 



aca tea ttg tta tea gga get tat gca ata tct 
Thr Ser Leu Leu Ser Gly Ala Tyr Ala He Ser 
105 HO 



gac eta ata gca gaa a\a tta aat gta ttg aaa aat gaa gaa tta aag 
Asp Leu He Ala Glu L^s Leu Asn Val Leu Lys Asn Glu Glu Leu Lys 
115 \ 120 125 



240 



288 



336 



384 



yj 

m 

m 
H 

•=»: 

del 

m 



gaa aag att gat aca get 
Glu Lys He Asp Thr Ala L 
130 



eta aaa agt gaa cat gca gtg 
Leu Lys Ser Glu His Ala Val 
145 150 



caa tgt tct aca gaa ttt act aat aaa 

Gin Cys Ser Thr Glu Phe Thr Asn Lys 

13* 140 

ggt ctg gac aat ctt act gat gat 

\u Gly Leu Asp Asn Leu Thr Asp Asp 
155 160 



aat gca caa aga get att tta aaa >aaa cat gca aat aaa gat aag ggt 
Asn Ala Gin Arg Ala He Leu Lys Dys His Ala Asn Lys Asp Lys Gly 
165 \ 170 175 



get gca gaa ctt gaa aag tta ttt aaa\gcg 
Ala Ala Glu Leu Glu Lys Leu Phe Lys A.la 
180 185 



gta gaa aac tta tea aaa 
Val Glu Asn Leu Ser Lys 
190 



gca get caa gac aca tta aaa aat get gttXaaa gag ctt aca agt cct 
i Ala Ala Gin Asp Thr Leu Lys Asn Ala Val Lys Glu Leu Thr Ser Pro 
1 195 200 \ 205 



432 



480 



528 



576 



624 



□ 



att gtc cat ggt aat aat tea aga aaa gat gg& aat gca tct aca aat 

He Val His Gly Asn Asn Ser Arg Lys Asp Gly\Asn Ala Ser Thr Asn 
210 215 \20 

tct gcc gat gag tct gtt aaa ggg cct aat ctt ada gaa ata agt aaa 

Ser Ala Asp Glu Ser Val Lys Gly Pro Asn Leu ThA Glu He Ser Lys 

225 230 235 \ 240 



aaa att aca gaa tct aac gca gtt gtt ctg gcc gtg as 
Lys He Thr Glu Ser Asn Ala Val Val Leu Ala Val 
245 250 



gaa gtt gag 
Glu Val Glu 
255 



acc tta ctt gca tct ata gat gaa ctt get acc aaa get £tt ggt aag 
Thr Leu Leu Ala Ser He Asp Glu Leu Ala Thr Lys Ala l\e Gly Lys 
260 265 27 

aaa ata ggc aat aat ggt tta gag gcc aat cag agt aaa aac 
,ys He Gly Asn Asn Gly Leu Glu Ala Asn Gin Ser Lys Asn 
275 280 285 



aca tea 
lr Ser 



ttg tta tea gga get tat gca ata tct gac eta ata gca gaa aaaVtta 
Leu Leu Ser Gly Ala Tyr Ala He Ser Asp Leu He Ala Glu Lys leu 
290 295 300 



672 



720 



768 



816 



864 



912 



89/102 



aat gta ttg aaa\ aat gaa gaa tta aag gaa aag att gat aca get aag 
Asn Val Leu LysYAsn Glu Glu Leu Lys Glu Lys He Asp Thr Ala Lys 
305 \ 310 315 320 

caa tgt tct aca gla ttt act aat aaa eta aaa agt gaa cat gca gtg 
Gin Cys Ser Thr Gl\ Phe Thr Asn Lys Leu Lys Ser Glu His Ala Val 
3 330 335 

ctt ggt ctg gac aat \tt act gat gat aat gca caa aga get att tta 
Leu Gly Leu Asp Asn lieu Thr Asp Asp Asn Ala Gin Arg Ala He Leu 
340 \ 345 350 

aaa aaa cat gca aat aaa\ gat aag ggt get gca gaa ctt gaa aag tta 
Lys Lys His Ala Asn Lys\Asp Lys Gly Ala Ala Glu Leu Glu Lys Leu 
355 \ 360 365 

ttt aaa acq gta gaa aae t\a tea aaa gca get caa gac aca tta aaa 
Phe Lys Ala Val Glu Asn Le\ Ser Lys Ala Ala Gin Asp Thr Leu Lys 
370 37^v 380 

aat get gtt aaa gag ctt aca aat cc 
Asn Ala Val Lys Glu Leu Thr S\r 
385 390 



<210> 76 
<211> 391 
<212> PRT 

<213> ospC Chimera 




<400> 76 

Arg Leu Leu He Gly Phe 

1 5 
Gin Lys Gly Ala Glu Ser 
20 

Gly Asn Ala Ser Ala Asn 
35 

Leu Thr Glu He Ser Lys 
50 

Ala Val Lys Glu Val Glu 
65 70 
Thr Lys Ala He Gly Lys 
85 

Gin Ser Lys Asn Thr Ser 
100 

Leu He Ala Glu Lys Leu 
115 

Lys He Asp Thr Ala Lys 
130 

Lys Ser Glu His Ala Val 
145 150 
Ala Gin Arg Ala He Leu 
165 

Ala Glu Leu Glu Lys Leu 
180 

Ala Gin Asp Thr Leu Lys 
195 



Ala Leu Ala 

He Gly Ser 
25 

Ser Ala Asp 
40 

Lys He Thr 
55 

Thr Leu Leu 

Lys He Gly 

Leu Leu Ser 
105 

Asn Val Leu 
120 

Gin Cys Ser 
135 

Leu Gly Leu 

Lys Lys His 

Phe Lys Ala 
185 

Asn Ala Val 
200 



Ala Leu 

Cyfe Asn Asn 

Glu\Ser Val 

Glu s\r Asn 
60 

Ala Se^ He 
75 

Asn Asn ^ly 
90 

Gly Ala T; 

Lys Asn Glu\ 

Thr Glu Phe 
140 

Asp Asn Leu 
155 

Ala Asn Lys 
170 

Val Glu Asn 
Lys Glu Leu 



He Gly 

Ser Gly 

30 
Lys Gly 
45 

Ala Val 
Asp Glu 
Leu Glu 



Cys Ala 
15 

Lys Asp 

Pro Asn 

Val Leu 

Leu Ala 

80 
Ala Asn 
95 

Ser Asp 
Lys Glu 
Lys Leu 



960 



1008 



1056 



1104 



1152 



1178 





Val His 
210 
Ala Asp 
225 

He Thr 

Leu Leu 

He Gly 

Leu Ser 
290 
Val Leu 
305 

Cys Ser 

Gly Leu 

Lys His 

Lys Ala 
370 
Ala Val 
385 



Gly\Asn Asn 

Glu Ser Val 

Glu s\r Asn 
245 

Ala SeV He 
26 

Asn Asn\Gly 
275 
Gly Ala Wr 

Lys Asn Glu 

Thr Glu Ph 
32 

Asp Asn Le 

340 
Ala Asn Lys 
355 

Val Glu Asn 
Lys Glu Leu 



Ser Arg 
215 
Lys Gly 
230 

Ala Val 

Asp Glu 

Leu Glu 

Ala He 
295 
Glu Leu 
310 

Thr Asn 

L Thr Asp 

^sp Lys 

Lku Ser 
375 
Thfc Ser 
390\ 



Lys Asp 

Pro Asn 

Val Leu 

Leu Ala 
265 
Ala Asn 
280 

Ser Asp 

Lys Glu 

Lys Leu 

Asp Asn 
345 
Gly Ala 
360 

Lys Ala 
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Gly Asn Ala 
220 

Leu Thr Glu 

235 
Ala Val Lys 
250 

Thr Lys Ala 

Gin Ser Lys 

Leu He Ala 
300 

Lys He Asp 

315 
Lys Ser Glu 
330 

Ala Gin Arg 

Ala Glu Leu 

Ala Gin Asp 
380 



Ser Thr Asn Ser 
He Ser 
Glu Val 



He Gly 
270 
Asn Thr 
285 

Glu Lys 

Thr Ala 

His Ala 

Ala He 
350 
Glu Lys 
365 

Thr Leu 



Lys Lys 
240 
Glu Thr 
255 

Lys Lys 



Ser Leu 

Leu Asn 

Lys Gin 
320 
Val Leu 
335 

Leu Lys 
Leu Phe 
Lys Asn 



<210> 77 

<211> 1230 

<212> DNA 

<213> ospC Chimera 



<220> 
<221> CDS 
<222> (1) . 



(1230) 



<400> 77 , 
atg aga tta tta ata gga ttt gdt tta gcg tta get tta ata gga tgt 
Met Arq Leu Leu He Gly Phe Ali Leu Ala Leu Ala Leu He Gly Cys 
15 \ 10 15 



gca caa aaa ggt get gag tea att 
Ala Gin Lys Gly Ala Glu Ser He 
20 



jga tec tgt aat aat tea ggg aaa 
Ser Cys Asn Asn Ser Gly Lys 
30 



aat ctt aca gaa ata agt aaa aaa att abg gat tct aat gcg gtt tta 

Asn Leu Thr Glu He Ser Lys Lys He Thr Asp Ser Asn Ala Val Leu 
50 55 \ 60 

ctt get gtg aaa gag gtt gaa gcg ttg ctg\tca tct ata gat gaa att 

Leu Ala Val Lys Glu Val Glu Ala Leu Leu >Ser Ser He Asp Glu He 

65 70 V7 5 80 



get get aaa get att ggt aaa aaa ata cac c 
Ala Ala Lys Ala He Gly Lys Lys He His 
85 90 



aat aat ggt ttg gat 
Gl\i Asn Asn Gly Leu Asp 
95 



48 



96 



gat ggg aat aca tct gca aat tct gc\ gat gag tct gtt aaa ggg cct 144 
Asp Gly Asn Thr Ser Ala Asn Ser Ala\ Asp Glu Ser Val Lys Gly Pro 
35 40 \ 45 



192 



240 



288 



91/102 



acc gaa taAaat cac aat gga tea ttg tta gcg gga get tat gca ata 
Thr Glu Tyr \sn His Asn Gly Ser Leu Leu Ala Gly Ala Tyr Ala lie 

10 105 



tea acc eta at* aaa caa aaa tta gat gga ttg aaa aat gaa gga tta 
Ser Thr Leu SI Lys Gin Lys Leu Asp Gly Leu Lys Asn Glu Gly Leu 
115 \ I 20 125 



aag gaa aaa att 
Lys Glu Lys He 
130 



at acq get aag aaa tgt tct gaa aca ttt act aat 
ko Ala Ala Lys Lys Cys Ser Glu Thr Phe Thr Asn 
135 140 



£ 111 III s; X £ £ £ SS i s: & & E E 

145 \ 50 1 

m in it, & s: sae ;s 2: E s e a; £ 5: £ s: 

165 \ 170 



ggt get gaa gaa ctt gga 
Gly Ala Glu Glu Leu Gly 
180 



laa tta ttt gaa tea gta gag gtc ttg tea 
s Leu Phe Glu Ser Val Glu Val Leu Ser 
185 190 



aaa aca act aaa gag atg ct\ get aat tea gtt aaa gag ctt aca age 
lys III III Lys Glu Me? LeA Ala Asn Ser Val Lys Glu Leu Thr Ser 
195 V00 205 

mt att ata aca gaa agt cca ka aaa cct ttc cat ggt aat aat tea 
Pro Val fa? Ma Glu Ser Pro l\s Lys Pro Phe His Gly Asn Asn Ser 
210 215 \ 220 

m is s e nt e £ ste £ 1 - s s: a; s 

225 230 \ 

aat ctt acc ata ata age aaa aaa at\ aca gat tct aat gca ttt tta 
Tsn Leu ?Sr ill Us Ser Lys Lys ll2W Asp Ser Asn Ala Phe Leu 
245 \ 50 

ctg get gtg aaa gaa gtt gag get ttg cV tea tct ata gat gaa ctt 
III Ala Val Lys Glu Val Glu Ala Leu Leii Ser Ser He Asp Glu Leu 
260 265 \ 

tct aaa act att ggt aaa aaa ata aaa aat g\t ggt act tta gat aac 
Ser lyl Sa Se Gly Lys Lys lie Lys Asn aX Gly Thr Leu Asp Asn 
275 280 \ 285 

s: e m 2; e si s as s: s ss k & s: ?s s 

290 295 30{ 

= = = ^i-a ata aca caa aaa tta agt gta ttg aat tea \aa gaa tta aag 
Lys llu fie Thr ITn Lys Leu Ser Val Leu Asn Ser G^u Glu Leu Lys 

305 310 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 
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aaa aaa att \aa gag get aag gat tgt tec caa aaa ttt act act aag 
Lys Lys He Vvs Glu Ala Lys Asp Cys Ser Gin Lys Phe Thr Thr Lys 
325 330 335 

eta aaa gat agt\cat gca gag ctt ggt ata caa age gtt cag gat gat 
Leu Lys Asp Serais Ala Glu Leu Gly He Gin Ser Val Gin Asp Asp 
340 \ 345 350 

aat gca aaa aaa gc\ att tta aaa aca cat gga act aaa gac aag ggt 
Asn Ala Lys Lys Ala\ lie Leu Lys Thr His Gly Thr Lys Asp Lys Gly 
355 \ 360 365 

get aaa gaa ctt gaa g\g tta ttt aaa tea eta gaa age ttg tea aaa 
Ala Lys Glu Leu Glu Glu Leu Phe Lys Ser Leu Glu Ser Leu Ser Lys 
370 \ 375 380 



gca gcg caa gca gca tta 
Ala Ala Gin Ala Ala Leu 
385 390 



aat tea gtt aaa gag ctt aca aat cct 
lr Asn Ser Val Lys Glu Leu Thr Asn Pro 
395 400 



gtt gtg gca gaa agt cca aaaXaaa cct taa 
Val Val Ala Glu Ser Pro Lys \ys Pro 
405 



1008 



1056 



1104 



1152 



1200 



1230 



<210> 78 
<211> 408 
<212> PRT 

<213> ospC Chimera 
<400> 78 

Arg Leu Leu He Gly Phe Ala Leu Ala 

1 5 
Gin Lys Gly Ala Glu Ser He Gly Ser 

20 25 
Gly Asn Thr Ser Ala Asn Ser Ala Asp 

35 40 
Leu Thr Glu He Ser Lys Lys He Thr 

50 55 
Ala Val Lys Glu Val Glu Ala Leu Leu 
65 70 
Ala Lys Ala He Gly Lys Lys He His 
85 

Glu Tyr Asn His Asn Gly Ser Leu Leu 
100 105 
Thr Leu He Lys Gin Lys Leu Asp Gly 

115 120 
Glu Lys He Asp Ala Ala Lys Lys Cys 

130 135 
Leu Lys Glu Lys His Thr Asp Leu Gly 
145 150 
Asp Ala Lys Glu Ala He Leu Lys Thr 
165 

Ala Glu Glu Leu Gly Lys Leu Phe Glu 
180 185 
Ala Ala Lys Glu Met Leu Ala Asn Ser 

195 200 
Val Val Ala Glu Ser Pro Lys Lys Pro 
210 215 



^eu Ala Leu 

Asn Asn 

Glu\Ser Val 

Asp S^r Asn 
60 

Ser Se^ He 
75 

Gin Asn \sn 
90 

Ala Gly a: 

Leu Lys Asn 

Ser Glu Thr 
140 

Lys Glu Gly 
155 

Asn Gly Thr 
170 

Ser Val Glu 

Val Lys Glu 

Phe His Gly 
220 



He Gly 

Ser Gly 

30 
Lys Gly 
45 

Ala Val 

Asp Glu 

Gly Leu 

Tyr Ala 
110 
filu Gly 
.25 
le Thr 



Val L 
19 

Leu Thr 1 
205 

Asn Asn 



Cys Ala 
15 

Lys Asp 

Pro Asn 

Leu Leu 

He Ala 

80 
Asp Thr 
95 

He Ser 

Leu Lys 

Asn Lys 

Asp Ala 
160 
Lys Gly 
175 

Ser Lys 



Gly Asp 
225 

Leu Thr 

Ala Val 

Lys Ala 

Ala Asn 
290 
Leu lie 
305 

Lys lie 

Lys Asp 

Ala Lys 

Lys Glu 
370 
Ala Gin 
385 

Val Ala 



Lys Glu 
260 
He Gly 
275 

Arg Asn 

Thr Gin 

Lys Glu 

Ser His 
340 
Lys Ala 
355 

Leu Glu 
Ala Ala 
Glu Ser 



Ser Thr 
230 
Ser Lys 
!45 
.1 Glu 



He Leu 

Glu Leu 

Leu Thr 
390 
Pro Lys 
405 



Asn Pro Asp 

Lys He Thr 

Ala Leu Leu 
265 

He Lys Asn 

280 
Leu He Ala 
295 

Ser Val Leu 

Asp Cys Ser 

,eu Gly He 
345 

L^s Thr His 
360 

Lys Ser 

375' 

Asn her Val 
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Glu Ser 
235 
Asp Ser 
250 

Ser Ser 

Asp Gly 

Gly Ala 

Asn Ser 
315 
Gin Lys 
330 

Gin Ser 

Gly Thr 

Leu Glu 

Lys Glu 
395 



Ala Lys 

Asn Ala 

He Asp 

Thr Leu 
285 
Tyr Glu 
300 

Glu Glu 

Phe Thr 

Val Gin 

Lys Asp 
365 
Ser Leu 
380 

Leu Thr 



Gly Pro Asn 
240 

Phe Leu Leu 

255 
Glu Leu Ser 
270 

Asp Asn Glu 

He Ser Lys 

Leu Lys Lys 
320 

Thr Lys Leu 

335 
Asp Asp Asn 
350 

Lys Gly Ala 

Ser Lys Ala 

Asn Pro Val 
400 



<210> 79 

<211> 1209 

<212> DNA 

<213> ospC Chimera 

<220> 

<221> CDS 

<222> (1) . . - (1209) 

<400> 79 

atg aga tta tta ata gga ttt 

Met Arg Leu Leu He Gly Phe 
1 5 

gca caa aaa ggt get gag tea 
Ala Gin Lys Gly Ala Glu Ser 
20 

gat ggg aat aca tct gca aat 
Asp Gly Asn Thr Ser Ala Asn 
35 

aat ctt aca gaa ata agt aaa 
Asn Leu Thr Glu He Ser Lys 
50 55 

ctt get gtg aaa gag gtt gaa 
Leu Ala Val Lys Glu Val Glu 
65 70 

get get aaa get att ggt aaa 
Ala Ala Lys Ala He Gly Lys 
85 



get tta 
Ala Leu 



att gga 
He Gly 
25 

tct get 
Ser Ala 
40 

aaa att 
Lys He 



gcg ttg 
Ala Leu 



aaa ata 
Lys He 



gcg tfta get 
Ala h\u Ala 
10 

tec tgt ^at 
Ser Cys 



tta ata gga tgt 48 
Leu He Gly Cys 
15 



gat gag tct 
Asp 'Glu 



acg gat tct 
Thr Asp Ser 
60 

ctg tea tct 
Leu Ser Ser 
75 

cac caa aat 
His Gin Asn 
90 



aat tea ggg aaa 
Asn Ser Gly Lys 
30 

gtt aaa ggg cct 
\Val Lys Gly Pro 
> 45 

gcg gtt tta 
Ala Val Leu 



96 



144 



192 



240 



ata gat gaa att 
He A^p Glu He 
80 



aat ggt\ttg gat 288 
Asn Gly\Leu Asp 
V95 
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s a £ £\£ £ © £ a - 82 85 s i s fl « 

100\ iUD 

s s s s k s £ i £ 85 s - a - - - 

5 E £ £ SV K 5! £ 35 £ £ £ £ £ £ 

130 \ 135 

o= a aca aat ctt ggt aaa gaa ggt gtt act gat 
£ £ £ III HI £ HI ^ Ly. Olu Oly V.1 Thr A,p 

145 150 \ 

^4- a aaa aca aat ggt act aaa act aaa 

£ £ a £ £ K 5f - £ -» s » Thr Lys 35 lys 

165 \ 170 

85 s a a s s £>£ Hi K s " H is " u 2 

180 \ iyb 

£ K £ £ SB S £ &£ £ e - 8S £ £ £ 

s «s a s k £ £ £ £ £ £ i « » - ~ 

210 215 \ 

s; £ £ 8S £ £ £ s £ ¥ IE S 82 ~ e i 

225 230 \ 

ggg cct aat ctt aca gaa at a agt aaa aa\att aca gaa tct aac gca 

Gly Pro Asn Leu Thr Glu He Ser Lys Lys\lle Thr Glu ^ 
245 " u \ 

, „n- „ aa act ttta ctt aca tct ata gat 
gtt gtt etc gec gtg aaa gaa gtt gaa act tog ^ ^ Agp 

Val Val Leu Ala Val Lys Glu Val Glu Thr Lei^ ^ 

260 ^ 
gag ctt get aaa get att ggt aaa aaa ata aaa \ac gat gtt jgt tt. 
Glu Leu Ala Lys Ala He Gly Lys Lys lie y v ^ 

275 280 \ 

gat aat gag gca gat cac aac gga tea tta ata tca\gga gca tat tta 
Asp Asn Glu Ala Asp ms Asn Gly Ser Leu He * 
290 295 \ 

£ £ £ £ £ £ £ £ £ £ £ £ £f £ i 

305 310 \ 

gaa ttg aag gca gaa att gaa aag get aag aaa tgt tct g^a gaa ttt 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 



1008 
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Glu 


Leu 


Lys\ 


Ala 


act 
Thr 


get 
Ala 


aaa 
Lys 


t\a 
Le\ 
34 


act 
Thr 


gat 
Asp 


gat 
Asp 
355 


aat 
Asn 


act 
Thr 


aag 
Lys 
370 


ggc get 
Gly Ala 


ttg 
Leu 
385 


tea 
Ser 


aaa 
Lys 


gca 
Ala 


aca 
Thr 


age 
Ser 


taa 





325 330 335 

aaa ggt gaa cac aca gat ctt ggt aaa gaa ggc gtt 
Lvs Gly Glu His Thr Asp Leu Gly Lys Glu Gly Val 
345 350 



_,d aaa auu <_* <~ • — - 

La Lys Lys Ala He Leu Lys Thr Asn Asn Asp Lys 
360 365 



375 380 

gag atg ctt act aat tea gtt aaa gag ctt 

Asn Ser Val Lys Glu Leu 

390\ 395 400 



1056 



1104 



1152 



1200 



1209 



<210> 80 
<211> 401 
<212> PRT 

<213> ospC Chimera 
<400> 80 

Arg Leu Leu He Gly Phe Ala 

1 5 
Gin Lys Gly Ala Glu Ser He 
20 

Gly Asn Thr Ser Ala Asn Ser 
35 

Leu Thr Glu He Ser Lys Lys 

50 55 
Ala Val Lys Glu Val Glu Ala 
65 70 
Ala Lys Ala He Gly Lys Lys 
85 

Glu Tyr Asn His Asn Gly Ser 
- 100 

Thr Leu He Lys Gin Lys Leu 
115 

Glu Lys He Asp Ala Ala Lys 
130 135 
Leu Lys Glu Lys His Thr Asp 
145 150 
Asp Ala Lys Glu Ala He Leu 
165 

Ala Glu Glu Leu Gly Lys Leu 
180 

Ala Ala Lys Glu Met Leu Ala 
195 

Val Val Ala Glu Ser Pro Lys 
210 215 



Gly Se 
25 
Ala Asp 
40 

He Thr 

Leu Leu 

He His 

Leu Leu 
105 
Asp Gly 
120 

Lys Cys 

Leu Gly 

Lys Thr 

Phe Glu 
185 
Asn Ser 
200 

Lys Pro 



Leu Ala 
10 

Cys Asn 



Gin A\n 
90 

Ala Gl 

Leu Lys 

Ser Glu 

Lys Glu 
155 
Asn Gly 
170 

Ser Val 



Leu He 

Asn Ser 

Val Lys 

45 
Asn Ala 
60 

He Asp 

Asn Gly 

t Ala Tyr 

;n Glu 
125 
Th\ Phe 
140 
Gly Val 



Gly Cys Ala 
15 

Gly Lys Asp 
30 

Gly Pro Asn 

Val Leu Leu 

Glu He Ala 
80 

Leu Asp Thr 
95 

Ala He Ser 
110 

Gly Leu Lys 

Thr Asn Lys 

Thr Asp Ala 
160 

Thr Lys Gly 

175 
jeu Ser Lys 



Thr 

Glu Val' 

Val Lys Glu Leu l\r Ser Pro 
205 

Ser Met Val Asn Asn\Ser Gly 
220 
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a 

m 

m 

m 

:st. 

ill 



Lys 


Asp 


Gly 


Asn\ 


Thr 


Ser 


Ala 


Asn 


Ser 


Ala 


Asp Glu 


Ser 


Val 


Lys 


Gly 


225 






230 










235 








240 


Pro 


Asn 


Leu 


Thr 


\lu 
2\5 


He 


Ser 


Lys 


Lys 


He 
250 


Thr Glu 


Ser 


Asn 


Ala 
255 


Val 


Val 


Leu 


Ala 


Val 


Ly\ 


Glu 


Val 


Glu 


Thr 


Leu 


Leu Thr 


Ser 


He 


Asp 


Glu 








260 








265 








270 






Leu 


Ala 


Lys 


Ala 


He 


y y 


Lys 


Lys 


He 


Lys 


Asn Asp 


Val 


Ser 


Leu Asp 






275 










280 








285 








Asn 


Glu 


Ala 


Asp 


His 


A3n 


Gly 


Ser 


Leu 


He 


Ser Gly Ala 


Tyr 


Leu 


He 




290 








295 








300 










Ser 


Asn 


Leu 


He 


Thr 


l y s 


SXys 


He 


Ser 


Ala 


He Lys 


Asp 


Ser 


Gly Glu 


305 










310 










315 








320 


Leu 


Lys 


Ala 


Glu 


He 


Glu 


LVs 


Ala 


Lys 


Lys 


Cys Ser 


Glu 


Glu 


Phe 


Thr 








325 










330 








335 




Ala 


Lys 


Leu 


Lys 


Gly Glu 


Hik 


Thr Asp Leu Gly Lys 


Glu 


Gly Val 


Thr 






340 










345 








350 






Asp 


Asp 


Asn 


Ala 


Lys 


Lys 


Ala 


\le 


Leu 


Lys 


Thr Asn 


Asn 


Asp 


Lys 


Thr 


355 


















365 








Lys 


Gly 


Ala 


Asp 


Glu 


Leu 


Glu 


LJrs 


Leu 


Phe 


Glu Ser 


Val 


Lys 


Asn 


Leu 


370 








375 








380 










Ser 


Lys 


Ala 


Ala 


Lys 


Glu 


Met 


Leu^ 


Thr 


Asn 


Ser Val 


Lys 


Glu 


Leu 


Thr 


385 






390 










395 








400 


Ser 































<210> 81 
<211> 1205 
<212> DNA 

<213> ospC Chimera 

<220> 
<221> CDS 

<222> (1) . . . (1205) 
<400> 81 

atg aga tta tta ata gga ttt get tta gcg tVa get tta ata gga tgt 
Met Arg Leu Leu He Gly Phe Ala Leu Ala L<ki Ala Leu He Gly Cys 
1 5 10 \ 15 

gca caa aaa ggt get gag tea att gga tec tgt Wt aat tea ggg aaa 
Ala Gin Lys Gly Ala Glu Ser He Gly Ser Cys Asn Asn Ser Gly Lys 
20 25 \ 30 

gat ggg aat aca tct gca aat tct get gat gag tefc -gtt aaa ggg cct 
Asp Gly Asn Thr Ser Ala Asn Ser Ala Asp Glu Ser\ Val Lys Gly Pro 
35 40 \45 

aat ctt aca gaa ata agt aaa aaa att acg gat tct afet gcg gtt tta 
Asn Leu Thr Glu He Ser Lys Lys He Thr Asp Ser A3n Ala Val Leu 
50 55 60 

ctt get gtg aaa gag gtt gaa gcg ttg ctg tea tct ata Vat gaa att 
Leu Ala Val Lys Glu Val Glu Ala Leu Leu Ser Ser He Asp Glu He 
65 70 75 \ 80 

get get aaa get att ggt aaa aaa ata cac caa aat aat ggV ttg gat 
Ala Ala Lys Ala He Gly Lys Lys He His Gin Asn Asn GlALeu Asp 
85 90 \ 95 



48 



96 



144 



192 



240 



288 




97/102 



acc gaa tatVaat cac aat gga tea ttg tta gcg gga get tat gca ata 
Thr Glu Tyr Asn His Asn Gly Ser Leu Leu Ala Gly Ala Tyr Ala lie 
)0 105 110 



336 



tea acc eta at 
Ser Thr Leu I 
115 



aaa caa aaa tta gat gga ttg aaa aat gaa gga tta 
le\Lys Gin Lys Leu Asp Gly Leu Lys Asn Glu Gly Leu 
120 125 



384 



aag gaa aaa att gat gcg get aag aaa tgt tct gaa aca ttt act aat 
Lys Glu Lys lie Asto Ala Ala Lys Lys Cys Ser Glu Thr Phe Thr Asn 
130 \ 135 140 



432 



aaa tta aaa gaa aaa 6ac aca gat ctt ggt aaa gaa ggt gtt act gat 
Lys Leu Lys Glu Lys h\s Thr Asp Leu Gly Lys Glu Gly Val Thr Asp 
145 1510 155 160 



480 



get gat gca aaa gaa gee Natt tta aaa aca aat ggt act aaa act aaa 
Ala Asp Ala Lys Glu Ala Me Leu Lys Thr Asn Gly Thr Lys Thr Lys 
165 \ 170 175 



528 



m 

-S3 

m 

H 

s|si. 

m 



y h 

la 



ggt get gaa gaa ctt gga aaa\ tta ttt gaa tea gta gag gtc ttg tea 
Gly Ala Glu Glu Leu Gly Lys Veu Phe Glu Ser Val Glu Val Leu Ser 
180 \ 185 190 

aaa gca get aaa gag atg ctt qc\ aat tea gtt aaa gag ctt aca age 
Lys Ala Ala Lys Glu Met Leu Ala\Asn Ser Val Lys Glu Leu Thr Ser 
195 200 \ 205 

cct gtt gtg gca gaa agt cca aaa aaa cct tec atg gta aat aat tea 
Pro Val Val Ala Glu Ser Pro Lys Lyfc Pro Ser Met Val Asn Asn Ser 
210 215 \ 220 



gga aaa gat ggg aat aca tct gca aat 
Gly Lys Asp Gly Asn Thr Ser Ala Asn 
225 230 



^t: get gat gag tct gtt aaa 
Br Ala Asp Glu Ser Val Lys 
\ 235 240 



ggg cct aat ctt aca gaa ata agt aaa aaaXatt aca gaa tct aac gca 
Gly Pro Asn Leu Thr Glu lie Ser Lys Lys \le Thr Glu Ser Asn Ala 
245 250 \ 255 



576 



624 



672 



720 



768 



gtt gtt ctg get gtg aaa gaa att gaa act tt<\ ctt gca tct ata gat 
Val Val Leu Ala Val Lys Glu lie Glu Thr LeuYLeu Ala Ser lie Asp 
260 265 \ 270 



816 



gaa ctt get act aaa get att ggt aaa aaa ata caa caa aat ggt ggt 
Glu Leu Ala Thr Lys Ala lie Gly Lys Lys lie Gln\ Gin Asn Gly Gly 
275 280 \285 



864 



tta get gtc gaa gcg ggg cat aat gga aca ttg tta gc 
Leu Ala Val Glu Ala Gly His Asn Gly Thr Leu Leu 
290 295 300 



ggt get tat 
Gly Ala Tyr 



912 



aca ata tea aaa eta ata aca caa aaa tta gat gga ttg a^a aat tea 
Thr lie Ser Lys Leu lie Thr Gin Lys Leu Asp Gly Leu Lys Asn Ser 
305 310 315 \ 320 



960 



\ 
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gaa aaa \ta aag gaa aaa att gaa aat get aag aaa tgt tct gaa gat 
Glu Lys L^u Lys Glu Lys lie Glu Asn Ala Lys Lys Cys Ser Glu Asp 
325 330 335 



1008 



ttt act aaa 
Phe Thr Lys 



eta gaa gga gaa cat gcg caa ctt gga att gaa aat 
fs Leu Glu Gly Glu His Ala Gin Leu Gly lie Glu Asn 

345 350 



1056 



gtt act gat gag\aat gca aaa aaa get att tta ata aca gat gca get 
Val Thr Asp Glu Asn Ala Lys Lys Ala lie Leu lie Thr Asp Ala Ala 
355 \ 360 365 



1104 



aaa gat aag ggc gct\gca gag ctt gaa aag eta ttt aaa gca gta gaa 
Lys Asp Lys Gly AlaNAla Glu Leu Glu Lys Leu Phe Lys Ala Val Glu 
370 \ 375 380 



1152 



aac ttg gca aaa gca get aaa gag atg ctt get aat tea gtt aaa gag 
Asn Leu Ala Lys Ala AlA Lys Glu Met Leu Ala Asn Ser Val Lys Glu 
385 390\ 395 400 



1200 



ctt ac 
Leu 



1205 



<210> 82 
<211> 400 
<212> PRT 

<213> ospC Chimera 
<400> 82 

Arg Leu Leu lie Gly Phe Ala Leu A^a Leu Ala Leu lie Gly Cys Ala 

1 5 \ 10 15 

Gin Lys Gly Ala Glu Ser lie Gly SeAcys Asn Asn Ser Gly Lys Asp 

20 25 \ 30 

Gly Asn Thr Ser Ala Asn Ser Ala Asp Qlu Ser Val Lys Gly Pro Asn 

35 40 \ 45 

Leu Thr Glu lie Ser Lys Lys lie Thr AsA Ser Asn Ala Val Leu Leu 

50 55 \ 60 

Ala Val Lys Glu Val Glu Ala Leu Leu Ser :Ser lie Asp Glu lie Ala 
65 70 It 80 

Ala Lys Ala lie Gly Lys Lys lie His Gin Asn Asn Gly Leu Asp Thr 

85 90 \ 95 

Glu Tyr Asn His Asn Gly Ser Leu Leu Ala Gly \Ala Tyr Ala lie Ser 

100 105 \ 110 

Thr Leu lie Lys Gin Lys Leu Asp Gly Leu Lys Asm Glu Gly Leu Lys 

115 120 \ 125 

Glu Lys lie Asp Ala Ala Lys Lys Cys Ser Glu Thr\Phe Thr Asn Lys 

130 135 140 

Leu Lys Glu Lys His Thr Asp Leu Gly Lys Glu Gly \tal Thr Asp Ala 
145 150 155 \ 160 

Asp Ala Lys Glu Ala lie Leu Lys Thr Asn Gly Thr Lysv Thr Lys Gly 

165 170 \ 175 

Ala Glu Glu Leu Gly Lys Leu Phe Glu Ser Val Glu Val Iteu Ser Lys 

180 185 l\ 

Ala Ala Lys Glu Met Leu Ala Asn Ser Val Lys Glu Leu Th\ Ser Pro 

195 200 205 

Val Val Ala Glu Ser Pro Lys Lys Pro Ser Met Val Asn Asn \er Gly 
210 215 220 
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Lys Asp Gly As>n 


Thr 


Ser 


Ala 


Asn 


Ser 


Ala 


Asp 


Glu 


Ser 


Val 


Lys 


Gly 


225 








230 










235 










240 


Pro Asn 


Leu 


Thr 1 


VGlu 


He 


Ser 


Lys 


Lys 


He 


Thr 


Glu 


Ser 


Asn 


Ala 


Val 








\45 










250 










255 




Val Leu 


Ala 


Val 


Uvs 


Glu 


He 


Glu 


Thr 


Leu 


Leu 


Ala 


Ser 


He Asp Glu 






260 










265 










270 






Leu Ala 


Thr 


Lys 


Al\ 


He 


Gly Lys 


Lys 


He 


Gin 


Gin 


Asn 


Gly Gly Leu 




275 










280 










285 








Ala Val 


Glu 


Ala 


Gly 


wis 


Asn Gly 


Thr 


Leu 


Leu 


Ala 


Gly Ala 


Tyr 


Thr 


290 










295 










300 










lie Ser 


Lys 


Leu 


lie 


Tftr 


OJ.Il 


Lys 


Leu Asp 


Gly Leu 


Jj y o 


Asn 


Ser 


Glu 


305 








318 










315 










320 


Lys Leu 


Lys 


Glu 


Lys 


Ile\ 


.Glu 


Asn 




Lys 


Lys 


Cys 


Ser 


Glu Asp 










325 










330 










335 




Thr Lys 


Lys 


Leu 


Glu 


Gly 


GU-U 


nib 


Ala 


Gin 


Leu Gly 


IXC 


Glu 


Asn 


Val 






340 










345 
















Thr Asp 


Glu 


Asn 


Ala 


Lys 


Lyfe 


Ala 


He 


Leu 


He 


Thr 


Asp 


Ala 


Ala 


Lys 




355 










360 










365 








Asp Lys 


Gly Ala Ala 


Glu 


Leu 


\Glu 


Lys 


Leu 


Phe 


Lys 


Ala 


Val 


Glu 


Asn 


370 










O / D 










380 










Leu Ala 


Lys 


Ala 


Ala 


Lys 


Glu 


Met 


Leu 


Ala 


Asn 


Ser 


Val 


Lys 


Glu 


Leu 


385 






390 




















400 


<210> 83 




























<211> 1236 




























<212> DNA 




























<213> ospC Chimera 
























<220> 






























<221> CDS 




























<222> (1) . . 


(1236) 
























<400> 83 




























atg aga 


tta 


tta 


ata 


gga 


ttt 


get 


tta 


gcg\ 


.tta 


get 


tta 


ata 


gga 


tgt 


Met Arg 


Leu 


Leu 


He 


Gly 


rne 


Ala 


Leu 


Ala 


>Leu 


Ala 


Leu 


He 


Gly Cys 


1 






5 










10 










15 




gca caa 


aaa 


ggt 


get 


gag 


tea 


att 


gga 


tec 


tgt 


agt 


aat 


tea 


ggg 


aaa 


Ala Gin 


Lys 


Gly Ala 


Glu 


Ser 


He 


Gly 


Ser 


Cyk 


Ser 


Asn 


Ser 


Gly 


Lys 






20 










25 










30 






ggt ggg 


gat 


tct 


gca 


tct 


act 


aat 


cct 


get 


gac 


gpg 


tct 


gcg 


aaa 


ggg 


Gly Gly Asp 


Ser 


Ala 


Ser 


Thr 


Asn 


Pro 


Ala 


Asp 


Glu 


Ser 


Ala 


Lys 


Gly 




35 










40 










45 








cct aat 


ctt 


aca 


gaa 


ata 


age 


aaa 


aaa 


att 


aca 


gat 


\tct 


aat 


gca 


ttt 


Pro Asn 


Leu 


Thr 


Glu 


He 


Ser 


Lys 


Lys 


He 


Thr 


Asp 


Ser 


Asn 


Ala 


Phe 


50 










55 










60 










gta ctt 


get 


gtt 


aaa 


gaa 


gtt 


gag 


act 


ttg 


gtt 


tta 


tc\ 


ata 


gat 


gaa 


Val Leu 


Ala 


Val 


Lys 


Glu 


Val 


Glu 


Thr 


Leu 


Val 


Leu 


Ser 


SJle 


Asp 


Glu 


65 








70 










75 










80 


ctt get 


aag 


aaa 


get 


att 


ggt 


caa 


aaa 


ata 


gac 


aat 


aat 


aat 


ggt 


tta 


Leu Ala 


Lys 


Lys 


Ala 


He 


Gly Gin 


Lys 


He 


Asp 


Asn 


Asn 




Gly 


Leu 








85 










90 










\ 95 






100/102 



get get tta aatXaat cag aat gga teg ttg tta gca gga gec tat gca 
Ala Ala Leu Asn Asn Gin Asn Gly Ser Leu Leu Ala Gly Ala Tyr Ala 
100 \ 105 110 



336 



ata tea ace eta ata\aca gaa aaa ttg agt aaa ttg aaa aat tta gaa 
lie Ser Thr Leu IleVhr Glu Lys Leu Ser Lys Leu Lys Asn Leu Glu 
115 \ 120 125 



384 



gaa tta aag aca gaa atti gca aag get aag aaa tgt tec gaa gaa ttt 
Glu Leu Lys Thr Glu Ile\Ala Lys Ala Lys Lys Cys Ser Glu Glu Phe 
130 \35 140 



432 



act aat aaa eta aaa agt gg}t cat gca gat ctt ggc aaa cag gat get 
Thr Asn Lys Leu Lys Ser Gl\ His Ala Asp Leu Gly Lys Gin Asp Ala 
145 150 \ 155 160 



480 



ace gat gat cat gca aaa gca g&t att tta aaa aca cat gca act acc 
Thr Asp Asp His Ala Lys Ala Al\ lie Leu Lys Thr His Ala Thr Thr 
165 \ 170 175 



528 



gat aaa ggt get aaa gaa ttt aaa 
Asp Lys Gly Ala Lys Glu Phe Lys 

180 181 



tta ttt gaa tea gta gaa ggt 
Leu Phe Glu Ser Val Glu Gly 
190 



576 



ttg tta aaa gca get caa gta gca eta a\ct aat tea gtt aaa gaa ctt 
Leu Leu Lys Ala Ala Gin Val Ala Leu Thr Asn Ser Val Lys Glu Leu 
195 200 \ 205 



624 



aca agt cct gtt gta gca gaa agt cca aaa aaa cct cat atg get aat 
Thr Ser Pro Val Val Ala Glu Ser Pro Lys lYs Pro His Met Ala Asn 
210 215 \ 220 



672 



aat tea ggt ggg gat tct gca tct act aat cct \xat gag tct gca aaa 
Asn Ser Gly Gly Asp Ser Ala Ser Thr Asn Pro Asp Glu Ser Ala Lys 
225 230 235 \ 240 



720 



gga cct aat ctt acc gta ata age aaa aaa att aca\gat tct aat gca 
Gly Pro Asn Leu Thr Val lie Ser Lys Lys lie Thr Asp Ser Asn Ala 
245 250 \ 255 



768 



ttt tta ctg get gtg aaa gaa gtt gag get ttg ctt tcaXtct ata gat 
Phe Leu Leu Ala Val Lys Glu Val Glu Ala Leu Leu Ser \jer lie Asp 
260 265 



816 



gaa ctt tct aaa get att ggt aaa aaa ata aaa aat gat gg\ act tta 
Glu Leu Ser Lys Ala lie Gly Lys Lys lie Lys Asn Asp Gly\Thr Leu 
275 280 285 



864 



gat aac gaa gca aat cga aac gaa tea ttg ata gca gga get taxt gaa 
Asp Asn Glu Ala Asn Arg Asn Glu Ser Leu lie Ala Gly Ala Ty\ Glu 
290 295 300 



912 



ata tea aaa eta ata aca caa aaa tta agt gta ttg aat tea gaa 
lie Ser Lys Leu lie Thr Gin Lys Leu Ser Val Leu Asn Ser Glu 
305 310 315 320 



960 



tta aag aaa aaa att aaa gag get aag gat tgt tec caa aaa ttt act 
Leu Lys Lys Lys lie Lys Glu Ala Lys Asp Cys Ser Gin Lys Phe Thr 
325 330 335 



# # 



101/102 



act aag eta aaa gat agt cat gca gag ctt ggt ata caa age gtt cag 
Thr Lys Leu Lys Asto Ser His Ala Glu Leu Gly lie Gin Ser Val Gin 
340 \ 345 350 



1056 



gat gat aat gca aaa aaa get att tta aaa aca cat gga act aaa gac 
Asp Asp Asn Ala Lys Lys Ala lie Leu Lys Thr His Gly Thr Lys Asp 
355 \ 360 365 



1104 



aag ggt get aaa gaa cttXgaa gag tta ttt aaa tea eta gaa age ttg 
Lys Gly Ala Lys Glu Leu\Glu Glu Leu Phe Lys Ser Leu Glu Ser Leu 
370 S75 380 



1152 



tea aaa gca gcg caa gca go 
Ser Lys Ala Ala Gin Ala 
385 390 



tta act aat tea gtt aaa gag ctt aca 
Leu Thr Asn Ser Val Lys Glu Leu Thr 
395 400 



1200 



aat cct gtt gtg gca gaa agt V;ca aaa aaa cct taa 
Asn Pro Val Val Ala Glu Ser Rro Lys Lys Pro * 
405 \ 410 



1236 



<210> 84 
<211> 410 
<212> PRT 

<213> ospC Chimera 
<400> 84 

Arg Leu Leu lie Gly Phe Ala Leu Ala^eu 

15 10 
Gin Lys Gly Ala Glu Ser lie Gly Ser Cys 

20 25 
Gly Asp Ser Ala Ser Thr Asn Pro Ala As] 

35 40 
Asn Leu Thr Glu lie Ser Lys Lys lie Thr 

50 55 
Leu Ala Val Lys Glu Val Glu Thr Leu Val 
65 70 

Ala Lys Lys Ala lie Gly Gin Lys lie Asp 

85 90 
Ala Leu Asn Asn Gin Asn Gly Ser Leu Leu 

100 105 
Ser Thr Leu lie Thr Glu Lys Leu Ser Lys 

115 120 
Leu Lys Thr Glu lie Ala Lys Ala Lys Lys 

130 135 
Asn Lys Leu Lys Ser Gly His Ala Asp Leu 
145 150 

Asp Asp His Ala Lys Ala Ala lie Leu Lys 
165 170 
Lys Gly Ala Lys Glu Phe Lys Asp Leu Phe 

180 185 
Leu Lys Ala Ala Gin Val Ala Leu Thr Asn 

195 200 
Ser Pro Val Val Ala Glu Ser Pro Lys Lys 

210 215 
Ser Gly Gly Asp Ser Ala Ser Thr Asn Pro 
225 230 



Ala Leu lie Gly 
Ser Asn 
Glu Ser 



.sp Ser 
60 

Le\i Ser 
75 

Asn\Asn 

Ala 

Leu Ly£ 

Cys Ser 
140 
Gly Lys 
155 

Thr His 

Glu Ser 

Ser Val 

Pro His 
220 
Asp Glu 
235 



Ser Gly 

30 
Ala Lys 
45 

Asn Ala 



lie Asp 

Asn Gly 

Ala Tyr 
110 
Asn Leu 
,125 
51u Glu 

G^n Asp 

Ala\Thr 

Val Gj-u 
1 

Lys 
205 
Met Ala 



Gits 



Cys Ala 
15 

Lys Gly 

Gly Pro 

Phe Val 

Glu Leu 

80 
Leu Ala 
95 

Ala He 

Glu Glu 

Phe Thr 

Ala Thr 
160 
Thr Asp 
175 

Gly Leu 
Leu Thr 
isn Asn 



Ser Ala V 



(S Gly 
240 



# 



Pro Asn Leu Thr 
Leu Leu 
Leu Ser 



Asn Glu 
290 
Ser Lys 
305 

Lys Lys 

Lys Leu 

Asp Asn 

Gly Ala 
370 
Lys Ala 
385 

Pro Val 



Ala Val 
260 
Lys Ala 
275 

Ala Asn 



Lys Lys 

Glu Ala 
265 
Lys lie 
280 

Ser Leu 



Leu lie 

Lys lie 

Lys Asp 
340 
Ala Lys 
355 

Lys Glu 
Ala Gin 
Val Ala 




Val\lle Ser 
245 
Lys GlSu Val 

He Gly\ys 

Arg Asn Gl 
295 

Thr Gin Lys 

310 
Lys Glu Ala 
325 

Ser His Ala 

Lys Ala He 

Leu Glu Glu 
375 

Ala Ala Leu 

390 
Glu Ser Pro 
405 



34! 
Leu Lys y 
360 

Leu Phe 
Thr Asn 
Lys Lys 



102/102 

He Thr 
250 

Leu Leu 

Lys Asn 

He Ala 

Val Leu 
315 
Cys Ser 
330 

Gly He 



Asp Ser 

Ser Ser 

Asp Gly 
285 
Gly Ala 
300 

Asn Ser 

Gin Lys 

Gin Ser 

Gly Thr/ 
365' 
Leu Glu 
380 

Lys Glu 



Asn Al^Phe 

lie wsp Glu 
270 / 

Thr /Leu Asp 

Tyt Glu He 

Glu Glu Leu 
/ 320 
>he Thr Thr 

335 
'al Gin Asp 
350 

Lys Asp Lys 

Ser Leu Ser 

Leu Thr Asn 
400 



